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Binet formulates a “ law of fusion,” 673 ; Binet cites Ribot, 673 ; Nayac', 
673 I (Note on attention, (^74 i) Ribot in “ ka Volonte ” says will resolves 
into volitions of which each is a moment, 675 ; attem]»ts-to localise a 
” centre of inhibition,” 675 ; Eoeb in ridding himself of the metaphysical 
entity of will is carried too far, 676 ; Muensterberg is a formidable op- 
ponent of the Feeling of kiffort, .676; Muensterberg is 5 - disciple of Fichte, 
677 ; Muensterberg’s analysis of will is good, except that he misses the 
essential, 677; reflex and voluntary, 678; curious, feats of Weber and 
Fontana, 679 ; Muensterberg does not explain will, but explains it away, 
680-683 ; characteristic passage of Muensterberg, 682 ; what is lacking 
in Muensterberg's analysis, 683^^92 ; feeling of effort aiiplies to afferent 
as well as to efferent innervations, 686 ; feeling of effort is fundamental, 
689; impulse in •relation to feeling of effort, (>88 -691 ; (Note on 
Action,” W. G. Smith, Alcchsieff, Ach, 691) ; freedom of will ct)nsidcrcd 
in view of the previous discussion, 692-694. 

§ IV. SUMJJAlfY OF ^.localisation AND WiLL, 694-697 ^ , 



Xll 


tab;le of contents 


CHAPTER VI 

THE FEELING OF EFFORT, 698-714 

In Psycholog3^ it is not possible to select each element and discuss it 
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REFERENCE TO LOGIC AND CLASSIFICATION OF ERROR, 
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Dean Swift and John tiuntcr expressed themselves impatiently of logic, 
726 ; logic has nevei^helped to produce, 727 ; it does not exclude faulty 
reasoning even regarding its own forms, 727-728 ; valid thought is of 
another character, 729 ; much more ferule field than logic is search for 
classification of errors, 729 ; impulsive association, repercussive associa- 
tion, authoritative association, involved association, weak particular 
association referi^d to, 730 ; involved association, yyo ; weak particular 
associatibh, 730-731 ; authoritative association, 732 ; difficulty of classi- 
fication arises from.^ inter-relation of the Fundamental Processes, 732; 
external and intefiial factors, 733-735 ; discipline required to avoid 
er^rs, 735. « 
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CHAPTER II 

NOTE ON THE DEVELOPMENT OF PSYCHOLOGY, 736-^65 

Aristotle had many precursors, 736 ; (Note on history of Greek philo- 
sophy, Gomperz, Burnet, Ueberweg, Erdmann, 736 ;) Aristotle appears 
to have been guided by the study^of grammatical forms, 736; from 
Aristotle to Kant little was done to analyse deeper in ^ccord3,nce with 
Aristotle's principles, 737 ; convenience of a tentative classification, 
737 ; Aristotle's germinating principle was that of the Categories, 737. 

We have (i) Categorical Psychology (Aristotle, Kant), 737 ; (2) Realistic 
Psychology (Locke), 738; (3) Biological Psychology (Spencer), *738 ; 

(4) Experimental Psychology (Weber and Fechner), 739 ; the criterion of 
effective work, 740 ; Kant’s system indicated, 741-746 ; Kant's system 
becomes clearer in the light of the Fundamental Processes, 746 ; Carlyle's 
“ Sartor Kesartiis," 746 ; Schopenhauer, 74^-747 ; Locke's work char- 
acterised, 747 ; Herbert Spencer referred to, 748 ; Hume, Berkeley, John 
Mill, James Mil^, Hartley, were of the school of Locke, 748 ; Bain dis- 
played the genius of the thinker, 749; Wundt developed the work of 
Weber and Fechner, 750 ; general trend of actual developments, 750-751. 

German thinkers noted in special fields: Trendelenburg, Ulrici, 751; 
Avenarius, Brentano, Meinong, G. E. Miiller, N. Lange, Ziehen, 752 ; 
Petzoldt, Pilzecker, Heinrich, 753; (Note: references to Ribot and 
Dessoir on contemporary German philosophy, 753.) 

French thinkers referred to, 753-7,*^) ; (Note on fine psychologic qualities 
of modern French^ saVants, JPoincare, Painleve, Picard, Bouasse, Ploulle- 
vigue, 753 ;) Renouvier, Biran, Bertrand, Beaunis, Fouillec, 754 ; Guyau, 
Bergson, Boutroux, Lc Bon, LeDantcc, Jacques Passy, Perez, Ribot, Binet, 
755 I Delboeuf, Richet, Fere, Janet, Bernheim, Godfernaux, Arreat, Ribcrt, 
Jamin ; the great neurologists, Charcot, Duchenne ; experimental yrork 
of Bourdon ; systematic treatment shown by Vaschide, Matisse, Toulouse ; 
Sollier on memory ; Richet and Dugas on fear ; Roisel on substance , 
V. Henry on fatigue; Dumas on sadness and joy; Fere on pathology 
of ^imotions ; Rauh on sentiments ; Paulhan on mental activity ; de la 
Rive, Lcchalas, Dunan, Evellin, Horion, on problems of Time, Space ; 
Couturat on Infinity ; Nuel and Peillaube on sense of motor-innervation, 
756. 

Mod^^renaissance in Italy in Psychology as in biology and mathe- 
matics Preferences to Ferrari, Lombroso, Forti, Barrovccchio, 757; 
Assagioli believes main strength of Italian psychotogy is in pedagogic!^ : 
de Sanctis, Sergi, Ferrari, Francia, Pizzoli, 757 ; possibly greatest weight 
lies in Biological Psychology: “ Psiche " supported by Morselli, Villa, 
de Sanctis, Assagioli. Three noted schools of Experimenial Psychology : 
Mosso (Turin), Sergi (Rome), de Sarlo (Florence), 757-758 ; de Sarlo is 
allied to Wundt, but less than Masci, 758 ; Mosso ha's trained school of 
brilliant workers, 758 ; Patrizi, Tamburini (pioneer of Experimental 
Psychology), Grifhni, Colucci, Patini, Aliotta, Bernardini, Tanzi, Guic- 
ciardi, Cionini, Laschi, Baglioni, Bestci, Ferroglio, 758 ; Mattioli, Zalla, 
Luciani, Sepilli (brain localisations), Pariani (nerve regeneration), Min- 
gazzini, Rossi (aphasia), Angelitcci, Berretoni, l^onzo, Ottolenghi, l^or- 
doni-Uhreduzzi, 759 ; in the realm of psychiatry are noted Buccola, 
Amadei, Tonnini, ^Arnaldo, Riva, Rasori, Ceni, I’Iccinino, Bianchi 
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Book II (Continued) 

PART I 
CHAPTER II 

§ I. Questions of Research 

Hitherto wejiave dealt with cases of reasoning where 
a certain problem* has been posed for solution ; and we 
have considered the progress of the mind in tracing out 
solutions already obtained, and we have indicated the 
^nature*of tentative efforts tending to obtain such solutions. 

We may now proceed to study processes of Reason 
whefe the problem itself is not given but where the mind 
sets out to dis*cover new facts, or new relations, in a field 
of scien^. 

A complete and satisfactory exposition of such pro- 
cesses would constitute a system of Research; but it 
seems at present impossible to formulate sucH a scheme. 
Nevertheless in examining the matter in various fields 
.we find that in certain of these we may say beforehand 
that useful results may be obtained by proceeding ac- 
cording to ascertainable principles. 

Thus if a naturalist set himself the task 0 / observing 
the habits of the ornithorhyncus, which is an emphiJ)ious 
animal, he might be, assured that for tha^ reason alone 
he would ra^ke interesting discoveries. He might have 
ns * 379* • 
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been led to settle the question as to whether the ornitho- 
' rhyncus is oviparous or viviparous ; and Jthat question 
was at a certain epoch of special moment to biological 
science. , 

The old anatomists who had begun to distrust Galen 
were sure of making discoveries of importance in their 
dissection of the human body, for the field itself was of 
great interest, and the observations had hitherto been 
often erroneous or not sufficiently precise. Thus it 
happened that when van Graaf discovered the thoracic 
duct he paused long before he opened it with his knife, 
feeling that he was on the point of a discovery of prime 
importance. 

Darwin in setting out on his Voyage of the Beagle had 
not formulated his problems, but he knew that dis- 
coveries lay in his path. Even in meeting with coral reefs, 
it was not till after some preliminary considerations and 
researches of the nature of seeking experiences that 
the problems presented themselves in more or less 
clear form. 

The medical expert whose duty it is to examine a’ 
body in a case of suspected murder makes observations 
of many kinds before the crucial questions arise, as, for 
example, at what distance a gun was fired that caused a 
wound in the tjead. 

Or we may propose to examine Kant’s “ Kritik der 
Reinen Vernunft” in order to test the rigour of the 
reasoning; qr the problem may be presented as to the 
genesis of the characteristic notions. 

If one set iforth on a study of the Scottish Philoso- 
phers of the Eighteenth Century, one may be sure at least 
of finding ^material for a weighty book ; but if a man 
throw off authority in the style of Descartes he may not 
know at first even whither his thoujjhts will be led. Or 
if he search in the nature of things for the data of Ethics 
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he may experience much uncertainty how to pose his 
problems. Me may be* shaken by still greater incertitudes 
if, regarding the scope of the sciences, he does not select 
•any thesis for examination, but asks the questions from 
his place in the Universe : What is the problem that I 
shall atteippt? How shall iTknow the source of my own 
impulses, my thoughts, my joys, my sorrows ? 

When we consider the manner of gaining experiehce 
of the external world by Immediate Presentation, we 
recognise not only the limitations of our species, as 
being restricted to a scope of sensation, for example, 
which corresponds but to a small part of the scale of the 
external forces ; but we also recognise in each individual 
that the scope of his possibilities is marked by his per- 
sonal characteristics. But the sum-total of knowledge, 
and the operations of Reasor^ are influenced likewise by 
the factors of heredity of the individual and the whole ol 
his previous stored-up knowledge. 

We have seen also the part played even in what are 
considered purely intellectual matters by the emotional* 
factors. We have seen that not only in striking out a 
course of life, but in dealing with arguments that come 
to us in a purely intellectual appearance, moral qualities 
are of great importance, qualities not only of sincerity 
but of courage. 

Among those matters to be taken into account in 
regard to the question of Research are those also of 
the degree of complexity of the subject under considera- 
tion and the grade of development which the investigating 
mind has attained. 

Even a theme of social science like that of Adam Smith’s 
great work, “The Wealth of Nations,” though requiring 
fine faculties of analysis, is yet more circunTscribed and 
determined than si»ch studies .as those relating to the 
influence on development of races* of those geographical 
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.upheavals and divisions of the earth’s surface which Elie 
de Beaumont indicated in magnificent generalisations. 

The studies of Robert Brown in Botany, collating a 
vast number of facts as a result of careful observation; 
are yet on a plane of more obvious tasks than those of 
Darwin on the Origin of Species. 

The observations of diseases by the old physicians, 
though often acute, are certainly more superficial than 
the researches of Pasteur, following the indications of 
Schwann, into the cause of anthrax, which he finally 
traced to a certain bacillus. The researches of Ross 
into malarial fever, Manson into diseases produced by 
filaria, and Laveran into yellow fever dealt with problems 
having aspects still more elusive to direct observation, 
for they had to trace out the hidden mode of conveyance 
of the infection by mosquitoes. 

The observations of the geology of a neighbourhood 
present problems more direct and tangible than that 
which Copernicus encountered when, after tracing and 
attempting to apply the complicated system of Ptolemy,, 
his mind rose to the great conception of the solar system 
with the earth and the other planets revolving round the 
sun. The task which Kepler set himself, namely, that of 
ascertaining the orbits of the planets, though ex^’-aordin- 
arily intricate and demanding a wonderful combination 
of the genius of insight and of patience for its solution, 
is yet after all more definite at least in its enunciation. 

The problem of Universal Gravitation, again, was 
posed already before Newton, but it is the glory of the 
great author of the “ Principia” to have divined the law and 
with masterly skill to have exhibited the demonstration. 
The nebular hypothesis of Kant, afterwards elaborated 
by Luplace* forms, even though the theory be not estab- 
lished, a rare' leap of intellect beyond the realm of mere 
observation. 
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In examining^ the origin of great discoveries, and th 
course of the development of all that prepared the way, an< 
followed from them, we may be led to find some gepera 
43 rinciples of guidance. One of the chief requirements i 
that of accuracy in regard to observations, and the recon 
of observations. We may profitably read at^this day ai 
account of an epidemic of mumps recorded by Hippocrate: 
as raging amongst Greek soldiers of an expeditionary 
force, for Hippocrates was a very careful observer. Th< 
writings of the physicians of Louis XIV., on the othe 
hand, are absurd, for they substituted theories for obser 
vation and their theories had no valid foundation.* Correc 
observation does not imply a mere colourless record, fo: 
the number of things capable of being recorded is infinite 
Observation should be distinguished by discrimination 
by the endeavpur to seize the essential and to neglect th< 
accidental. 

With the number of facts accumulated it will b< 
necessary to adopt some system of classification. W( 
have already seen in what way this easily becomej 
hecessary with regard to Memory and its association: 
(cf. p. 88, p. 140, and p. 236). 

A principle of classification must be sought that 
corresponds as far as possible to active, constant opera- 
tions in the world, as, for instance, th(4se that we cal 
cause and effect (see pp. 8, 9, ii, 330). This implies tht 
greatest security of sequence, and hence the greatest 
facility of associations. De Candolle’s , classification 
in Botany improved on that of Linnaeus by its corre- 
sponding more nearly to the vital functions of the 
organisms. 

* Recently in reading a report of Byron’s last illness with® reference to the 
medical side, I disco\fered •that “ the inflammatory diathesi% changed to the 
lymphatic.” Thereupon the poet was bled again and again. Such a hotch-potch 
of nonsense as contented generations of scicotific men wo®*ld be laughable, ex- 
cept that it geueraTly, as in Byron’s case, conduced to the death of the patienL 
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Darwin’s theories <3f Evolution, to .which Herbert 
Spencer gave more precise expression, havoi throughout 
the vegetable and animal world given new standards, 
because they express a profound conformity with the* 
processes of nature. Herbert Spencer’s theory of Evo- 
lution piay indeed be looked on simply as a formula of 
classification, involving principles of division which, 
hoY\{(ever, are not always consistent, nor clearly deter- 
mined. 

Generalisation is necessarily implied in classification. 
A generalisation may be a record of common* features of 
a class exhibiting diversities in the individuals. Thus, 
for example, there are certain general features common 
to all fevers ; such as malaise, high temperature, increased 
pulse rate. Each kind of fever has its special features. 

Or again generalisation may involve, assumptions 
which may or may not be true. When h&ving observed 
that no man has lived beyond a certain age we say that 
all men are mortal, we generalise by making an assump- 
.tion which is no doubt true. But if we say all Norsemen 
have blue eyes we make an assumption which is not' 
borne out by facts. 

Practically generalisation involves more than the 
recognition of community in a group that also shows 
divergences. It. involves assumptions, and this, though a 
source of error, has also been a fruitful source of the 
progress of human knowledge (cf, p. 332). Thus Newton, 
finding that a certain law of attraction explains the 
movements of the moon about the earth, propounds a law 
of Universal Glavitation. Now we have not tested this 
law in relatively many instajices. The generalisation 
contains therefore an assumption which is possibly 
not ujiiversally true. 

Again, the young German studenj;, Schwann, in a few 
' simple experiments laid the foundatio,n for *the develop- 
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ment of the science of bacteriology, and therefore the 
basis of the, progress^ of modern medicine (cf. p. 333)-* 
Roughly stated his experiments were these : He placed 
some pieces of meat in jars, which he sealed hermetically. 
No putrefaction took place. He then admitted the air. 
Putrefaction began. 

Now the notion of microscopical organisms* being 
found in the air was familiar to Schwann, as it was, to 
other scientists before him. Excluding other causes, he 
therefore propounded the theory that the putrefaction 
was due to .access to the meat having been permitted to 
these microscopical organisms or “germs.” But as putre- 
faction is only an example of organic change, and as 
Schwann’s mind had been occupied with other instances 
of organic changes, especially fermentation, he gave do 
his theory the^extraordinarily bold but happy generalisa- 
tion that in all organic chang^: the agency of such germs 
is necessary. Here then was a theory having a direct 
practical bearing on a thousand processes in the external 
world, physiological and pathological, in our own bodies. 

Pasteur’s researches gave such an impulse to the 
study of fermentations, and of diseases, in the light of 
this theory that they overshadowed the original work of 
Schwann. The actual discovery of “ microbes ” in tissues 
affectedT by disease, such as cholera, gave strong support 
to Schwann’s theory. The criteria which Koch laid 
down for ascertaining whether a disease was due to a 
certain microbe, and which in some casef were shown 
to be fulfilled, might be thought to have confirmed 
Schwann’s theory. 

Yet that theory involved great assumptions, and, 
it seems, important unwarranted assumptions. For 
there was nothing ‘in his experiments to exclude this 
possibility, that the^ organic changes dic^ not absolutely 
require the* presence of the g’ergiis, but of certain sub-. 
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stances and ferments,, for example, produced by the 
germs. 

Meanwhile the assumption ha^ been of incalculable 
value in developing a great field of science. It will be, 
seen, moreover, that all operations of Reasoning have a 
character analogous to thisjnode of progress. 

Again, if we generalise by saying that the atomic 
wejghts of elements are formed in regular gradations 
according to Mendelejeff’s scale, it cannot be said for 
certain that we are right or wrong. Even wrong 
generalisations have been helpful in the cause of science. 
The discovery of their error renders our Discrimination 
more precise. Bold assumptions put forward as general- 
isations which have afterwards been found to be correct 
have been at times a stimulus and a guide to discovery. 
MendelejeflPs scale, for example, by pointing out that 
elements were still requirefi to complete »the gradations, 
suggested experiments which led to Prof. Ramsay’s 
discovery of argon and other elements. 

■It must always be borne in mind that Reason proceeds 
"by means of a continual interaction between the new 
experiences coming to us from the external world «and 
the whole of our previous knowledge stored up, marked 
by symbols, characterised by all manner of Associations 
and Impulses. 

Classification will be found accordingly to have in- 
fluence on the order of our thought in more than one 
way. Classifipation is necessary to avoid confusion in 
reference (cf. pp. 140, 236, 340, 383) and also for the 
purpose of Memory (cf. pp. 140, 303, 342, 383). But also 
classification will be found to have a deep correspon- 
dence with external reality. * The whole course of 
scientific discovery has been in a* direction towards 
simplification by classification. We note a number of 
, separate phenomena ; s,ub*sequently we discover a certain 
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"law” of Nature which explains, the phenomena in such 
a way that ^e can predict their occurrence. Some of the 
most highly general* laws, such as that of Universal 
Gravitation, have been found expressible in simple 
formulae, but it must be understood that these formulae 
refer to the sequences of phenomena, not to the essential 
character of the forces influencing them. *We feay that 
each particle in the universe attracts each other particle 
with a force which is great in proportion to its fhass, 
but in proportion inversely to the square of its distance. 
But the “.law ” tells us nothing of the cause of the 
attraction. Indeed, many physicists find that herein we 
are presented with a notion inconceivable on the 
basis of our previous experience — the notion of force 
acting at a distance. Clearer views may be obtai^ied 
by more closely investigating the meaning to be 
attached to* •the word " foi'ce,” but this discussion 
lies beyond our present object.^ 

It must be understood also that the term " law ” 
meaqs nothing further than a compact expressioi> re- 
garding phenomena as manifested to our experience. 
Consequently as our own minds, on account of their 
limitations in the immediate comprehension of ideas, 
move by classifications indicated by symbolisation, 
certain of these forms of groupings that we ascribe to. 
the external world have meaning only with reference 
to the mode of our intelligence (cf. pp. 54, 141, igi, 236, 
340, 383). 

Nevertheless there appear to be in nature innumer- 
able categories of things of which the developments are 
formed by variations upon general plans. Thus in 
animal life we find, since there must be waste, and 
consequently ^rep^ir of material, some Apparatus for 

' See the conclusion ofJProf. Tail’s article on Mechanist? in the “ Encyclopsedia 
Bjritanjiijca ” ; afliso the writings of Clerk Maxwell, Uoincarc, aod Lord Kelvin, 
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conveying material to and from the parts. This involves 
s6me kind of circulatory apparatus. The material thus 
conveyed, not being found ready prepared, must be 
prepared from various substances containing unnecessary 
adjuncts. Hence some kind of digestive apparatus is in- 
volved. The movements implied by these operations, and 
also other movements without which life seems incom- 
patible, must be determined by stimuli from the outside 
worl^, and within the organism itself. Hence we have 
the analogues of what in a more developed form we recog- 
nise as the muscular and nervous systems. But upon 
this plan, which in the manner in which we express it 
is relatively simple, endless varieties have been wrought. 

And this example is offered only as an illustration 
of the fact that things are so ordered in the external 
world that generalisations and classification, if well 
chosen, not only represent known correspondences with 
the internal world but lead to discoveries of new corre- 
spondences consistent with them. Consequently a habit 
of persistent generalisation and classification is of- the 
utmost importance in Reason. 

The whole course of science and the whole scope 
of Reason may be set forth as that of ultimately finding 
relations of Agreement. The final expression of laws 
are not negative, but positive statements. Even when 
Discrimination acts as in the way of Disassociation, we 
find at length a definite positive expression to mark 
the case so obtained. Thus in our course of life we 
meet with beans as edible food. Then subsequently we 
become acquainted with the Calabar bean. Experience 
proves that this contains poison. Closer attention is 
paid to its characteristics, and from a study of these the 
Calabar beant is known and classified. .‘At length we 
discove*r its advajitages in medicine, and this association 
overrides that of its neg^itive characteristics. 
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Certainly o\ying to cur incomplete means of know- 
ledge we must in ou^; progress in the world of thought 
continually make use of safeguards, limitations, re- 
strictions, but the tendency of these eventually is to 
guide us to positive associations having an outcome in 
exercise and use. 

But the bases of agreements are often hidden beneath 
diverse appearances that in Immediate Presentation 
seem at first dominant. 

To examine directly point by point all the discrepancies 
in the multitude of objects in the external world would 
be impossible, even if only on account of the time 
involved. But following the scheme of a classification 
we find that if under each heading we have only two 
objects, separated by some good principle of division, 
and under Qach of these two others, and so on, then 
with relatively very few applications of this principle 
of division we classify an immense number of objects. 

This is seen in the familiar game where anything in 
the world may be selected for guessing. Those \vho 
guess are allowed to ask, Is it in the organic or the 
inflrganic world ? Is it an animal, or a vegetable ? Is it 
a mammal ?‘and so on. After a few questions posed and 
answered any object selected from the world may be 
determined. 

Thus the value of classification in our modes of 
Reason is of importance, in the first place because diver- 
sities based upon agreements prevail sq largely in the 
world of our experience, and secondly because in this 
way of classification it is possible for ms to define, and 
thence form associations with, a vast number of objects 
of which otherwise the discrepancies would bewilder our 
minds. 

What we call laws of Nature ”ar^ the expressions 
of certain ‘of thjse most pro^oujad agreements. 
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In the consideration of errors of reasoning we were 
led especially to notice Discrimination, Generalisation, 
classification, symbolisation. Memory, Association, though 
remarking that these processes must imply the others 
(cf. pp. 35, 36). But it is with regard to the whole com- 
plex of our stored-up knovdedge that these processes 
become evident in their association with the new 
Imniediate Presentations continually brought in by ex- 
perience. 

Hence for the purpose of exposition we may lay 
special stress on these processes in regard te building 
up a scientific habit of thought. 

Darwin, for example, took the faculty of generalisation 
to be the mark of a scientifie mind. And by generalisa- 
tion- we mean the discovery of resemblances amid 
accidental differences. And in dealing with complex 
matters these resemblances rliust be sought’not on super- 
ficial grounds, but on some vital principle, something 
such as the relation of cause and effect, that strikes 
deep into the constant order of the Universe. Clarsifi- 
cation in accordance with this form of generalisation 
enables a great complex to be held together, and 
progress is made as already noted, even in cases of 
wrong original generalisation and classification. 

Even such a quality as persistence, which might be 
thought to appertain rather to the emotional and moral 
side of men’s nature, has become necessarily implied in 
the habit of dqep generalisations, for the mind forms 
its associations around the things shown to have a 
common factor through our generalisation, and new 
problems, new discoveries of resemblance, of cause and 
effect, new generalisations are evolved (cf. pp. 53, 328). 
And since, as^we have observed. Nature builds continu- 
ally on' similar plans, it is impossible to formulate any 
deep truth without afterwards discovering applications 
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which may not have appeared at first within the range 
of that speculation. 

Considerations of this kind led Darwin, Herbert 
Spencer, and others of that school of pronounced scientific 
cast of mind, to hold in small esteem the character of 
Carlyle’s thought, even though he was tc^ the. general 
public pre-eminently a “thinker”; for with remarkably 
luminous flashes of insight, there was lacking in C^i«lyle 
the features of systematic work by means of analysis, 
with the expression in generalisation and classification ; 
and with ^11 his tenacity and perseverance in regard to 
his own tasks, there was no persistency of thought 
along definite lines with expression in a cohesive 
sequential style. 

Another reason why the habit of generalisation and 
classification is so important is that by reason of the 
discipline of fhe mind it involves it enables the thinker 
to wield his apparatus of analysis with mastery. Con- 
sequently if he makes one discovery he is almost certain 
to rflake other discoveries by reason of what we Fave 
seen of the great diversities of things of Nature formed 
orf similar plans. 

Thus Newton had formed the basis of his life’s 
work in reducing to simple expressions the principles 
of Mechanics. In the subsequent application of his 
system his mind was long occupied on questions of 
attractions, and, in accordance with his own third law 
of motion, of repulsions. 

His discovery of the law of Gravitation had not only 
immersed his mind in a multitude of associations round 
the thesis of attraction* but had given him great skill 
in the handling of the mathematical apparatus involved 
in the calculations? When therefore Newton turned his 
attention to the ^tudy of light he sought to explain 
all the phenomepa by means of attraction and repulsioa 
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of material corpuscles.* And when Newton examined 
the problem of the tides it was always wkh the same 
notion of attraction and repulsion, and with applications 
of the same mathematical apparatus. 

It is interesting to compare with Newton’s system 
that of Thomas Young. For Young, having adopted 
and expounded the undulatory theory of light, not only 
discovered some highly interesting facts regarding light 
itself, but also acquired a great facility in the use of 
the calculus corresponding. Thus also he formed 
associations with this theory in fields in which it would 
seem to others hardly applicable. Turning his attention 
to the theory of tides, he showed the influence not 
merely of the attractions actually subsisting at the 
moment of observation, but of the previous effect of 
attractions persisting in their influence on marine 
currents and undulations. ^ 

Another of Young’s activities having no immediate 
relation to indulations, though connected with the study 
of light, was that referring to the formation of colours 
from the primary colours red, blue, yellow. During a 
tour on the Continent he became interested in \he 
pictures of the great masters, and he set forth certain 
canons of criticism founded on the relative frequency 
of use of these colours. In this way it would be 
possible to test the authenticity of a picture.^ 

The same associations of ideas led Young sub- 
sequently to set forth a theory of colours founded on 
the cardinal colours. 

’ This notion might be pursued further. We might by examining narrowly 
the predilections of poets for certain colours, form for each poet a spectrum of 
colours which would be quite characteristic. A beginning has already been offered 
in “ A Study of ^he Sense Epithets of Shelley an& Keats ” by Mary Grace 
CAldvfelVS^Am.yaufn. of Psych. 1898). She finds that both poets speak of blue, 
green, white, and gold inore than of red. Per line, Keats uses more sense words 
bum Shelley ; Shelley uses colourtwords with greater frequency. 
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Again, the old school of physicians made many 
observation^ in diseases which were true within thek* 
scope, and which had so many applications that they 
thought they had discovered the whole truth. But 
when Schwann, and later Pasteur, and Koch, and all the 
bacteriologists who followed, developed the “ germ 
theory,” then microbes were found so universally, their 
manifestation seemed so plain and striking, that ^ the 
wonder became how they had been ignored for so *long. 
Koch guessed that the “ going-bad ” of a potato was due 
to the action of microbes, and by this discovery showed 
the way to the “culture” of microbes, and so enor- 
mously advanced the science of bacteriology. 

Bacteria have been shown to be the purifiers of 
detritus, and also to be agents in the fertilisation of lands 
otherwise condemned to sterility (cf. Bacillus radici-cola, 
studied by Pijaf. Bottomley)» And certain investigators, 
unduly pressing the themes of M. Metchnikoff, have 
searched for the microbe of old age. 

When electricity began to reveal its marvels Schelling 
cried out : “ All is electricity ! All is electricity.” At a 
stiyi earlier epoch mathematics were thought to be the 
gate to all knowledge.^ And, at a later period, when in- 
vestigations of biology in the hands of great workers 
began to throw light on problems not immediately 
connected with that branch of study, it became assumed 
that biology held the key of all teaching.® So in this 
way we have seen in history a succession of veritable 
fashions in science. 


* Mathematics, now too often regarded as a chilly and repellent subject, once 
formed the delight even of ladies oi the court. Sophie Charlotte, in one of her 
letters, speaks of Leibnitz talking to her of the Calculus, “as if any one could 
teach 7ne^ the wife of4;he Elector, anything about the Infinitely Little 1 ” 

BiwQi {r A nn4e F?ych,y 1906 ) derided Haeckel for his display of ,J^iological 
learning i a dealing with subjects only remotely connectogj with these specialised 
studies. • 
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The underlying reason has been thgit the objective 
realities corresponding cover wider spaces* than those 
into which we have dipped the plummet of our research. 

The discussion of the scientific use of imagination, on 
which Tyndall wrote a luminous chapter, has to do with 
a similar order of ideas. » Imagination used in this 
sense is the discovery, through a mass of accidentals, 
of -fundamental resemblances either of experience or 
construction.^ 

The work of Copernicus in disassociating from his 
mind all appearances due to the most striking Immediate 
Presentations, viz. those of the rising of the sun, in 
order to conceive the true solar system, is a triumph 
of imagination. In this case it is an imagination of 
construction, for erecting in his mind a symbolic 
representation of the solar system is as far as he knew 
it, it became easier to imagine the manner of movement. 

The brilliant theory worked at by Mijnheer van 
t’Hoff and Sir J. Thomson, of the atom being a minus- 
cule system, comparable to the solar system, is another 
triumph of constructive imagination. 

The notion of heat being a form of energy, although 
it is now familiar to us, has always seemed 'to me to be 
due to a subtle feat of scientific imagination. Certainly 
we have, as in the case of boring a cannon which drew 
the attention of Rumford to it, the association of 
mechanical work with heat ; but it required preliminary 
deep thought on the essential nature of things to see 
the community in diverse manifestations of energy. 

Yet men’s minds had evidently been prepared, by a 
course of science fraught with propitious associations, 

' Arreat written on “ M^moire et Imagination,” 1895 ; and Pierre 
Boutroux on “ I’lneagination et les Mathematiques ” ; airil Adam (cf. J^ev. Phil. 
1890) 6n “ r Imagination dans les D^couvertes scientifiques.” George Gore’s 
History of Discovery^” is full of interest from this standpoint, and G. Wilson’s 
Keligio Chemici ” fascinating. ^ 



395 


QUESTIONS OF RESEARCH 

for the acceptance of this doctrine, for there seems to 
be a doubt a§ to whom to ascribe its clear enunciation. 
Rumford seems to have been struck with it on the basis 
of independent thought and observation. Gay-Lussac 
had the same notion. So hai5 Sir Humphry Davy.* 

Sir Humphry Davy represents indeed the faculty 
of scientific imagination in quite a special way, for ip 
order to excite his imaginative faculties he used to attend 
Coleridge’s lectures on poetry. We shall see a Ifttle 
later an explanation of such an aid to discovery. 

The thepry of heat as a mode of energy was after- 
wards extended in scope until finally, in the hands of 
great investigators of wide knowledge, of whom Helm- 
holtz was a type, we find the essentials of the theory 
ijjcluded in that of the doctrine of the conservation of 
energy. In this case, however, although the knowledge, 
the skill of exposition, the cc*nmand of scientific instru- 
ments of research, implied vast scientific capacity, yet 
the actual theme itself had become less recondite than 
before^ that leap of genius which enabled us to regard 
Jieat as a mode of energy. For having in this instance 
demonstrated that energy is not lost but only trans- 
formed, it beeomes suggested without great difficulty to 
pursue that inquiry into every instance of apparent loss 
of energy. 

The case is similar to that which arises when we 
have a certain number of objects included in one classi- 
fication. We form some association with^ one, such as 
the discovery of an unexpected peculiarity, then the 
natural Impulse connected with this association leads 
by further easy associations to examine each of the 
others in turn. 

' The theory appeafs to have been first set forth by Huyghens, but the works 
of Lavoisier, Humford, Laplace, Carnot, Gay-Lussac, and Da^ especiai^ gave 
the modern impulse to the ^study, afterwards continued <>rilliantly by Mayer, 
Helmholtz, Clauskts, Clerk Maxwell, Raoult, an^ others. 

II — 2 
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The exclamation of Buffon, “ There is only one 
■ animal,” revealed a feat of imagination. Fpr this, in the 
epigrammatic French style, expressed the theory that all 
animals have been developed by evolution from the 
primordial type. The whole work of Geoffroy St. 
Hilaire was conducted ,on this suggestion, and the 
theories he put forth in consequence and the conflicts 
tl),at ensued with the more orthodox Cuvier fired in turn 
the imagination of the poet Goethe to new conceptions 
of the Universe. 

Darwin’s progress from the arguments, of Malthus 
to the notion of the struggle for existence throughout 
all the organic world, and thence to the doctrine of 
Natural Selection, was marked by efforts of imagination 
beholding similarity in conditions having ostensibly 
great dissimilarity. 

In a great many instances in the hintory of science 
some accident has afforded the stimulus to the necessary 
flash of imagination. Thus Forbes, while pondering on 
the problem of the movement of glaciers, was^nearly 
tripped up by an old woman pouring out beans from' 
a bag in front of him. The forcible associations, thus 
produced between the observance of the manner of 
sliding of the beans and the object of his study gave 
him the necessary clue to movements of which he studied 
the applicability to the glaciers.' 

Again, d’Orbigny, while studying volcanoes and being 
puzzled by gertain problems as to the vaporisation of 
the water in caverns at a high temperature, stepped into 
a cottage where an old woman was ironing linen. Being 
fatigued, he sat down near the fireside. Presently he 

observed that to test the heat of the iron the old woman 

& 

* The sliding theory, however, had been advanced bjjtie Saussure ;and Forbes, 
havini, gone to Switzerland to decide between this theory and that of expansion, 
concluded that both Vere insuffici^t. He propounded a new theory, that of the 
viscosity of ice, and this is no\M generally accepted. ‘ 
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spat on it, and th^t the saliva slid* off before it had time 
to evaporate.. This suggested to his mind an experiment* 
by which it may be shown that with water in a hot 
crucible a sort of film of water nearest to the hot 
surface becomes evaporated, and the steam being a 
;bad conductor of heat retards the evaporation of the 
(rest of the water.^ This explanation made clear various • 
■matters in connection with the character of the violence 
'iof eruptions in volcanoes. 

; In these cases of accidental discovery the mind has 
already been prepared, as Pasteur pointed out, to grasp 
(the full significance of the phenomena presented by 
'accident. For indeed, we are constantly meeting with 
accidental phenomena which might reveal to us import- 
ant secrets if we but knew how to interpret them. 
On the other hand, a mind completely engrossed in a 
subject, and intent on examinfhg it from every point of 
view, and at the same time observing the multitude of 
phenomena that come within experience, is not unlikely 
to me^t with such as throw illumination on the subj&ct 
of study. 

TShe mind in an operation of reasoning not being 
able inevitably to choose correct sequences, proceeds 
on a series of Impulses, forming associations, the 
relations of which to our previous knowledge are 
determined according to those principles of Reason 
which we have already discussed, those which are 
unsuitable being rejected. When the chain of reason- 
ing is already formed, and simply submitted to examina- 
tion, then the advantage is that the* Impulses are 

* This experiment is familiar at universities in the physical laboratories. I saw 
it performed in Berlin by Prof. Kundt, the successor of lielmlfoltz, with a skill 
that bordered on prestidigitation. The room was darkened, and^e had projected 
on a screen the shadow of the drop of water floating above the surface of i^ated 
iron. The iron was allowed 4to cool, the drofk came in contact with the surface. 
This completed th^ circuit jbr an electric bell whioh rang. 
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directed at once along the right pat^. In problems 
of a high degree of complexity^ we may,. on the other 
hand, be carried by our Impulses producing associa- 
tions along remote paths. We set forth proposition,s 
tentatively, and in the course of their solution we 
ascertain yvhether they .represent validly conditions 
that prevail in the external world. In certain cases 
these propositions may be capable of graphic repre- 
sentation. For example, Kepler devised a great number 
of models destined to exhibit the course of the heavenly 
bodies before he arrived at the correct representation.^ 

Thus, both in the successive steps of a chain of 
reasoning and in the larger processes of posing 
problems and searching tentatively for paths leading 
to the discovery of new concordances in external nature, 
our progress is marked by a series of efforts, of which 
the false or unsuitable fesults are rejected. Using a 
physical illustration, we might say we Reason as we 
walk, by a series of fallings corrected (cf, pp. 332, 
384, 386). 

For guidance we depend to a great extent on acquired* 
results. . The time is past when a man, in the range 
of the physical sciences at least, can reasonably pro- 
ceed, like Descartes, taking nothing for granted. To 
persist in that, course would mean that science could 
never progress. On the other hand, we know that a 
vast amount of work has been done by great and 
careful observers, and that their results have been 
checked by the criticisms of hosts of minds, and that 
consequently we may accept the data so offered as the 
starting-points of new developments. 

It is especially valuable to grasp thoroughly the 

VEdison, before deciding in favour of the carbon filament for his electric light, 
had every quarter cf the globe “.ransacked” by Ifeis agents. See an article by 
G. A. Lalhrop in Harper^ s Mqgazine, 
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eading principle^ of the sciences. For example, if a 
man propose ‘to demopstrate a machine for perpetual 
motion we may save the time necessary for examining 
this in detail. We know that this proposal runs counter 
to the basic principle of the conservation of energy. 
In mathematics we may accept as insoluble such 
problems as squaring the circle. In fact Lindemann 
has shown that the problem is veritably insoluble ,by 
the use of finite series. 

In each science the established principles become 
familiar, and the mind, moving in the field of experience, 
or theory, or experiment, becomes so continually guided 
by these principles that to another not versed in the 
science he seems to act by a kind of instinct. Thus it 
has been said that even the guesses of Newton are 
profound. 

A mathematlfcian may cast Ris eye over a complicated 
calculation and declare at once that a mistake has been 
made. This may be because he observes on one side of 
an equation a certain symmetrical relation of symbols, 
aYid on the other side a corresponding symmetry preserved 
in every term but one. 

It must be* noted, however, that in certain sciences, 
as in psychology, it is in the most fundamental 
phenomena that we must seek for guidance. Particu- 
larly every case is deserving of the closest attention 
where in a law ostensibly general there is met with 
some instance of exception. 

Le Verrier and Adams independently established 
calculations destined to discover a planet Whose influence 
would explain discrepancies between observed per- 
turbations and the generality of the law of gravitation.^ 

The researches*antl careful estimations of*Cavendish 

' The planet discovered bf means of Le terrier’s indications is that which 
bears the name bfeptune 
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in regard to the constitution of the atmosphere were 
not satisfied by the assumption .that oxygen, nitrogen, 
and carbonic acid gas were the sole constituents. 
The discrepancies were subsequently neglected, being 
ascribed to errors of estimation, or simply forgotten. 
It was not until after thii researches of Prof. Ramsay 
that attention was again called to the results set forth 
by, Cavendish with entire correctness, though not with 
all the precision which improved methods rendered 
possible. Examples could be multiplied of valuable 
results being obtained by the examination of the obscure 
corners left in previous explorations.^ 

Accuracy of observation must be insisted upon. 
This is not quite the same thing as the desire of truth, 
for inaccuracy may arise from lack of Discrimination, 
and this may occasionally be due to a want of training 
in systematic habits, an 3 particularly ^n the habit of 
classification (cf. pp. 345, 355, 368, 386, 389 et seq.'). 

Routh, the mathematician, having been asked for a 
characteristic phrase which would correspond ‘to the 
important observations formed during his life, replied, 
“ Verify your references.” This points to accuracy not 
only in observation, but also in the application of 
symbols and in the acceptance of the associations implied. 

Accuracy of observation and completeness of record 
have often been found of great importance in scientific 
discovery. They are, in fact, the guiding principle 
in the compilation of statistics, and the study of 
statistics has itself grown into a useful and fascinating 
science. We *learn, for instance, that in a great city 
the number of suicides is fajrly constant year by year, 
and that th^ maximum coincides rather with periods of 
denression.in business than with 'climatic discomforts. 

' Compare a remark to this effect in the Autobiography of John Stuart Mill, 
Gauss also lays emphasis on tHls point. 
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Such an observation helps our uixierstanding of curious 
problems of sociology. Remarkable also is the theory- 
put forth, capable of being tested only by statistics, 
that crimes of impulse are more common in months 
of high temperature. 

Again, an eminent neurologist described^ part of his 
work as that of scientific book-keeping. For example, 
he was accustomed to examine every epileptic patient 
with particular care in regard to all questions of heredity, 
accompanying diseases, such as those of gout and 
heart disease, conditions of mental or physical stress, 
age, sex. After a great number of such cases had been 
examined the review of the records brought many 
curious points to light. Thus connection between 
epilepsy and gouty conditions occurred too frequently 
to be due to .accidental coincidences. 

We have already seen how it is explained that 
constant exercise in a field of study helps to make 
clear problems that have seemed at first complicated 
and obscure. Certain aspects of the problem beccrme 
familiar, the energy required in reviewing them is less, 
the “mind is left freer for observations, and Memory 
is rendered rrtore facile in operation (cf pp. 46, 140, 261, 
344, 390). 

By the fact of continual exercise along certain lines 
of thought the associations formed may lead to the 
mind being held within a certain field from which 
the suggestions of the solution cannot arise. Hence 
it has often happened in the history of research that 
the ideas leading to the solution have arisen at a time 
when the mind had ceased to be actively occupied 
with the problem. We have formed similar conditions 
with regard td •. Memory, which represents, however, 
only one feature of the present study (cf^ pp. 239, 26$). 

M. Poincare, ^ttie brilliant’ author of “Nouvelleis 
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Methodes de la Mecanique Celeste," relates in an essay 
•on “ Invention in Mathematics ” that, having been 
greatly occupied with a problem that embodied new 
discoveries in the Higher Mathematics, he was in despair, 
at a certain moment of ever finding a solution. Subse- 
quently othpr duties called his attention away from 
the subject. One day when in the act of stepping 
intp a coach he suddenly had a clear vision of the 
whole problem. 

Here it was necessary for the mind to regain a 
condition of complete freedom before suggestions arose 
from other sources than those which had been per- 
sistently explored. 

Thus the dictum of Newton that he had arrived at 
his discoveries by “ always intending his mind ” must 
be read also in the light of such experiences. The 
aphorismal expression o^ Graham, “ Follow game,” 
has a somewhat similar meaning. The question of 
“ specialism ” in science must also be examined in 
regard to this view of mental operations. The, field 
of science still unexplored is so vast, and Nature is* ‘ 
so diverse even in matters resting on similar principles, 
that persistent studies in limited fields of observation 
will almost invariably bring some new curious fact to 
light. But with the advance of knowledge we find that 
every science makes demands on every other science, 
and that the best type of specialist is one whose general 
knowledge is %o vast and so precise that he can interpret 
the phenomena observed in his special province. The 
studies of Dutiois-Raymond, for example, on Animal 
Electricity involved a knowledge of physiology and of 
chemistry, as well as of the phenomena more exclusively 
related to electricity. The study of physiology involves 
that*of chemistry, anatomy, and mechanics. The study 
ff chemistry, especially In regard to its later brilliant. 
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developments, involves a clear .comprehension of the 
principles of physics. The researches of Helmholtz^ 
with regard to theories of vision, which gave a concrete 
/esult in the invention of the ophthalmoscope, involved 
a knowledge of physiology and mechanics. His re- 
searches on musical notes involved the application of 
a considerable range of the Higher Mathematics. The 
whole scope of his observations led him to throw i\ew 
light on the field of psychology. 

Graham’s researches in osmosis derived their 
importanca mainly through their applications to various 
physiological processes of respiration, of digestion, and 
excretion. Graham studied the laws of the interchange 
between bodies, in a gaseous condition, for example, 
contained in ehambers separated by a porous diaphragm. 
Here again we have an instance where physiological 
problems lead* to those of physics and chemistry. 

The study of meteorology may be. called a specialisa- 
tion; but the proper comprehension of the subject 
involves an extensive acquaintance with the methtjds 
•and results of various sciences. The questions that 
primarily present themselves may be said to be those 
of physics, such as the problems of the heating and 
expansion of the air in certain regions, the inflow of- 
the colder air from other regions, the production of 
winds in consequence. But this problem soon became 
of extreme complexity owing to the influence of the 
earth’s rotation in causing deviation of the direction 
of the winds ; and owing to the various conditions 
of cooling on account of the distributian of continents, 
with ice-clad tracts, mountain ranges, wide expanses 
exposed to the sun ; and the vast ocean areas, with 
their systems of, warm and cool currents also. Here 
already we have added to the problems of physics 
considerations derived from ‘phj^sical geography and 



404 PSYCHOLOGY, A NEW SYSTEM 

astronomy. The problems of astronomy involved afe 
rendered complex by the influerjces prodaced by the 
movement of the earth in its orbit, its approaching and 
receding from the sun, its varying speeds in its orbit, c 
its successive presentations of different areas to the 
greatest heajt of the sun o*wing to the obliquity of the 
ecliptic with respect to the equator. 

,These problems are again complicated by considera- 
tions of the effects of tei'restrial and solar magnetism. 
This introduces us to a branch of astronomy usually 
treated as separate from that of gravitational astronomy, 
and demanding the co-operation of the work of specialists 
within its own field. In this way also we become intro- 
duced to a vast domain of terrestrial and solar chemistry, 
one of the aids of which is derived from spectrum 
analysis, which itself forms a special subject, of absorbing 
interest. 

The condition of the atmosphere is also influenced 
by the conditions of the central heat of the earth, and 
by \listurbannes of the earth’s crust. Here we become 
introduced also to the very complex problems of geology. ' 

As a tentative aid to our observations we seek? to 
compare past results, to endeavour to forfn the means 
of demonstrating cycles of climatic disturbances. Then 
within a narrow, scope the meteorologist keeps himself 
informed of the climatic conditions in various parts of 
the globe. Hence he is dependent also on a science 
of statistics. 

It will therefore appear that for the proper under- 
standing of special subjects a vast amount of knowledge 
of other subjects is often not merely useful but essential. 

Let us consider in this respect one other subject, 
that of bacteriology. Bacteria being' microscopical 
objeorts we mus^ necessarily in our investigations be 
atcquainted with the .us*e of the microscope. This 
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implies not only a knowledge of the principles of the 
microscope,* but also^ a familiarity with various inter- 
esting points of technique, such as that of securing good 
illuminations, of illuminating from the side, or from above, 
and so studying the bacteria under various aspects ; 
or by the use of the “ uitra-microscopq,*' employing 
an exceedingly fine beam so as to bring to view 
objects otherwise invisible. There is also a device* by 
which the bacteria may be exhibited in movement. A 
drop of water containing living bacteria is deposited 
on a thin* piece of glass called a cover slip. But as it 
would be impracticable to dip the end of the microscope 
containing the object-glass into this drop, the cover 
slip is inverted so that the drop now hangs down. 
But since it would again be impracticable for the cover 
slip now tQ touch the glass side on which it rests, 
it is separated from it by** being allowed to rest on 
the ridge of some substance such as vaseline of a 
height slightly greater than that of the depth of the 
drop which is hanging downward from the cover •slip. 
The technique is hence called that of the hanging drop.'* 
•The question of microscopy involves that of glass- 
making, and this is so important that a distinguished 
German professor, Abbe, turned from his labours m 
physics to devote his attention to .the manufacture 
of glass, and in the end laid the foundations of an 
important industry in Germany. 

The question of increasing the power of the micro- 
scope has also demanded the attention of scientific 
men, and Gordon has devised a system which may 
be briefly described as superposing a microscope 
upon a microscope so as to multiply the effects ; and 
this under certain circumstances is of the highest 
value. The question of microscopy is so vital to 
bacteriology that one of the rrio^t distinguished bacteKio- 
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legists, Sir Almroth Wright, has written a substantial 
volume on the subject of microscopy alone* 

The problem of the microscope in bacteriological 
work is complicated by that of staining materials. 
The bacteria cannot be studied in animal tissues 
without the . use of stains by which they can be 
rendered distinct. The use of stains has also brought 
to Ijght this fact, that some forms that might not be 
otherwise differentiated show different effects towards 
certain stains, some staining, for example, with an 
agent called Gram’s stain, and others not staining at 
all with Gram’s stain. Some of the most important 
discoveries, such as those to which the name of 
Schaudinn is attached, in bacteriological work have 
been due to the selection of appropriate stains. 

The whole question of the effects of stains on animal 
tissues and on bacteria forrrfe itself an engrossing subject 
of study, and much work has been done towards its 
elucidation, particularly in Germany. 

It is evident that the stains operate by reason of 
chemical reaction with the organic tissues, and by this 
means we are enabled to make such rough divisions* as 
those of the parts having most affinity for 'acids or for 
bases. The whole question therefore involves a great 
range of chemistjry ; and also, for its interpretation, of 
physiology. 

The observations of Koch respecting the possibilities 
of the culture of bacteria in certain substances, or culture 
media, gave rise to a branch of the science at which a 
host of scientific* men have worked. The questions to 
be settled experimentally were those, for instance, of 
the best kind of media for different bacteria, the best 
conditions of temperature, and the limits both of heat 
and c<>ld at which they were killed. Different behaviour 
uiMler similar con^itions,su*ggested principles "of division 
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for further classification. The whole scope of the pro- 
blem thus becomes that of a science of natural history 
of the bacteria, the conditions of their climate and 
^habitat generally being varied experimentally. 

Thus it becomes clear that if bacteriology be taken 
as a special study, mastery, in this specialisation cap 
only be acquired through the knowledge of a consider- 
able number of associated sciences. 

But if we now turn to the applications of bacterio- 
logy we are led to believe that in medicine the problem 
of small-pox will almost certainly find its solution in 
some new discovery of bacteriology, and that the study 
of cancer may possibly be advanced by similar means. 

Subjects the most remote become in wider knowledge 
linked together. Studies of Natural History involve 
those of physiology, and physiology involves electricity. 

The scienae of electricity has been developed by 
means of an elaborate system of mathematics. The 
development of mathematics has often depended on the 
consideration of questions of the finest analysis trefich- 
• ing on the domain of psychology. Thus the keenest 
insight of Abel or Riemann, the subtlest analysis of 
Berkeley or Spencer, the recondite speculations of 
Pythagoras or Kepler, have in their developments re*- 
suited in fruits of practical value. 

The question of specialisation is therefore never a 
question of the limitation of the subject, it is only to 
be considered in reference to the limitations of the 
student, his faculties, his quality of mind, his know- 
ledge, his opportunities, his energy, his time.* 

* Even in special subjects, such Js mathematics, we find that the results of one 
branch are often invoked in studies that apparently have little »connection with it, 
Landen’s transformation, far example, shows the application of geometry to the 
problem of elliptic functions. Riemann was able to solve questions in the^omain 
of the theory of numbers by reasonings whicjfi passed th3a>ugh the route of elliptic 
functions, and tlfe thcorjj of functions in general ^ 
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The story of Sir Humphry Davy attending Cole- 
ridge’s lectures on poetry now finds a clearercexplanation. 
These lectures stimulated the general activity of his 
brain, causing associations to be formed between tracts,, 
not likely to be inter-linked by severe studies in one 
domain. Amongst the multitude of suggestions passing 
through his wind, which he dealt with on the general 
principles of bis science, he found some that suggested 
inve'stigation. His method of investigation was that of 
a series of bold guesses which he afterwards tried to 
verify (cf. p. 395). But this method is, as we have 
already gathered (cf. pp. 332 et seq., pp. 384 et seq., and 
p. 398), not different, except in regard to the manner and 
temperament of the particular investigator, to that of all 
scientific research. 

Faraday said that Davy by his example illustrated 
to him day by day what ^e should avoid in scientific 
research. But this criticism involved rather questions 
of the technique of the laboratory, cleanliness, neatness, 
accuracy, method, and system. Davy’s mind was far 
more orderly than the arrangement of his crucibles, and' 
his guesses were the result of profound thinking on* the 
basis of generalisation and classification. "Certainly his 
lack of care in regard to mechanical details was likely 
to produce errojr and to cause him to overlook facts of 
importance. But the difference of his method from that 
of Faraday might be compared to that of a brilliant and 
dashing military leader who takes chances, from that of 
a slower, methodical, and careful general who completes 
a carefully laid* strategic plan point by point. 

In regard to diversity of knowledge there is danger 
not so much from the incompatibility of studies, for the 
most remote experiences may finally become linked in 
a luminous chain of thought (cf, p. 190); but there is 
disability simply from the* actual conciitions ‘of time and 
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space under wl^ich we labour. . Our lives are so very 
short in comparison with all we are capable of doings 
that all must renounce even the culture which would 
junder more favourable conditions be necessary for the 
full appreciation of their own special sciences. There 
is no incompatibility, except»in point of space and time, 
between the labours of an astronomer and a bacterio- 
logist ; but few indeed would find it possible to acqmre 
a mastery in both these sciences. Again, it is giveh to 
few to excel as leader of armies and as admiral, 
though certainly the qualities of mind required are not 
dissimilar. 

In olden times there was a frequent association 
between poetry and mathematics. Pythagoras studied 
problems of harmony, and to him is due the phrase 
“ the music of the spheres," which again is founded on a 
mathematical expression, viz/ that of the order of the 
distances of the planets. Plato, whose thoughts are 
steeped in a poetic atmosphere, inscribed over the door 
of hig school that none should enter who knew not 
geometry. In later days Leonardo da Vinci combined 
great mathematical and mechanical skill with a tempera- 
ment ever inelined to research of poetical ideals. Pascal’s 
mind was suffused with poetry which gives charm to 
his pensees beyond their philosophical value. Even 
Kepler’s speculations arose out of a kind of mystic 
Pythagorean poetry involving mathematical forms. In 
recent times such combinations have beeq rarer, princi- 
pally, no doubt, owing to the exigencies of the study. 
Caryle, however, had shown aptitude fer mathematics, 
and Sylvester cultivated the graces of the Muses. The 
mind of Evariste Galois 'was of an ardent poetic type. 

Yet withal, regarding the vastness of the survey now 
required in each of the great sciences, it is necessary 
severely to limit th*e range of iheptal activity. Bain has 
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pointed out that it may be an advantage in regard to 
•the prosecution of any given study to have distinct 
limitations of taste and aptitude for all that might prove 
of the nature of distraction. 

Darwin, for instance, found, as his interest in the 
scientific aspect of things increased, that his zest in 
sport diminished. Later he acknowledged that all his 
aesthetic tastes had departed, except a liking for good 
prihts. The only effect of music was to stimulate his 
thought. Newton saw in statues only “stone dolls,” 
while he considered poetry a “ sort of ingenious non- 
sense.” And in the whole range of Shakespeare’s work 
it would be difficult to find significant allusions to the 
profound scientific problems discussed in his day. 

The question of complexity of a problem may be 
separately considered. 

Let us take a few exasnples. The sfceam- engine has 
a very complicate^ appearance to any one unacquainted 
with the principles by which it works. But if the principles 
be^ made clear step by step in such a manner th^t the 
student well understands what has been explained be- ' 
fore proceeding to the next point, then the impression 
of complexity becomes less. 

In this way it is best to explain the essentials first, 
and perhaps diagrammatically — though the use of dia- 
grams should not be abused in instruction lest the 
student become again embarrassed in observing the 
diversity of details with which he has not been made 
familiar.^ The movement of the piston in the cylinder 
owing to the expansion of steam behind the piston is 
easily understood. The necessity of providing some 
means for the escape of the steam when the process is 
• reversed is* also easily suggested. ..Tbe main problems 

I 

Edison avoided far as pos.sible the use of c^iagrammatic indications, pre- 
ferring to make his studies on ti^e actual system. 
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of difficulty are <how to devise an arrangement of valves 
by which tho entrance of the steam behind the piston at* 
one end of the cylinder may be provided while, at the 
^ame time, communication between the other end of 
the cylinder and the external air (in the simplest type) 
may be allowed ; and, further, how the arrangement 
of valves and communication may be utilised in the 
reverse movement — viz. when the piston has travers^ed 
the length of the cylinder and must now be made to 
return. 

Then there is the problem of converting an up-and- 
down movement, as of the piston, into a circular move- 
ment, as of a wheel. This transformation is effected by 
means of a crank, the working of which is easily under- 
stood on trial, although to those unfamiliar with 
machinery it is possible that many suggestions and 
tentative prac^cal efforts W'Auld be necessary before 
the device of the crank became invented. 

Once in possession of the main principle, and with 
a deaf view of the most important parts of the machine, 

* we find that the details present no great difficulty (cf. 
pp. 3.88-391). 

Though the best way of arriving at an understanding 
of the steam-engine is that of first observing the 
essentials as described, yet it is possible that an 
individual always occupied about a steam-engine and 
accustomed to the details, one by one, might arrive at 
length at such a comprehension of the working of the 
whole machine that the first impression of complexity 
would have been lost (cf. pp. 46, 344, aad 401). 

We see, then, that the impression of complexity is 
given by the consideration* of a great number of objects 
associated in certain-relations, particularly of dependence 
on other objects in such a way that the understanding of 
the nature of these 'objects is d cpndition necessaryn> 
II— 3 
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a clear view of the relation of dependence. Hence in 
•the understanding of a complex piece of machinery, as 
in the understanding of a number of diverse but 
associated objects in nature, we search by our analysis 
for some basis, which in one case is that of a generalisa- 
tion affording a classification, and in the case of a 
machine is a principle of working, so that the associa- 
tions that proceed from it are of that close kind which 
we ‘express as of cause and effect, A reference to the 
discussion of the advantage of classification (cf. pp. 386- 
389, also pp. 140, 236, 340, 383, and 400) will make it 
clearer also why the effort of Memory and of comprehen- 
sion is easier when the machine is studied from its main 
principles onwards. 

We see that familiarity or ease of reference, which 
results from repeated observations, diminishes the im- 
pression of complexity ; fOr it leaves thee mind free with 
all its energy to, understand the step following those 
already considered. 

' The graphic representation, and particularly the 
study of the machine from an actual example, is of 
value in this respect because the Memory is aided by 
the more vivid direct impression, and' also by the 
multitude of associations that form about a concrete 
object observed in many relations. 

The study of the steam-engine also show's us that 
the part least difficult to understand is that of the 
principle of working. The ancients were familiar with 
the explosive and expansive effects of steam, but they 
did not know «how to adapt this property to practical 
use because the arts on which that use depended had 
not been sufficiently developed. 

This consideration reinforces what is said elsewhere 
inyregard to the importance of a good knowledge of 
Wchnique in matters where mechanical contrivances are 
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necessary for the exploration of 'any domain of specula- 
tion (cf. pp. 405, 408). Watt, who invented the steam-^ 
engine in a practical form not greatly different from the 
Jjest steam-engines of the present day, was an expert in 
mechanical contrivances. Thus the difficulties of com- 
plexity would not be present to his mind in the same 
degree as in the case of one who had only seized the 
main principle. Hence we learn with interest, but not 
with astonishment, that Watt prepared the main *part 
of the work of invention during a quiet walk along the 
street. • 

Similar impressions of complexity occur to the mind 
of a lawyer who has to master a very long and in- 
volved case. It was the late Justice Hawkins, I 
believe, who declared that when he had looked at his 
brief for the Tichborne case he felt like a swimmer who 
had to swim sJcross the Chatinel. In that case, to the 
impression of complexity was added the premonition 
of the physical efforts necessary to be put forth. 

The lawyer seeks for a guiding thread, or main line, 
'or for the essentials of the case. These expressions 
refer to processes of analysis similar to those of obtain- 
ing the principles of classification, or the principles of 
working of a machine. Considerations of the kind 
would eventually lead us, in regard to work^ of per- 
manent interest, to a discipline of study that might be 
called a logic of book-reading. In examining a great 
book, such as Spencer’s “ First Principles of Psychology ” 
or Bain’s “ Education as a Science,” it is not sufficient 
merely to proceed from position to pt)sition with the 
impression that the argument is justified. It is necessary 
to a good understanding, so to analyse the book that, 
cutting away what* has served its purpose of illustra- 
tion, we see the structure of the book in the form of 
a Classificatfoii, \yith a clear appreciation of the prlh- 
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ciples of division, and* the relations between all the 
parts. 

But that is not all that is advisable. We should 
search to find the germinating idea, the principle, which* 
gave rise to the book, and we should trace up the 
development from that bSsis. And in this way we 
should become so familiar with the essentials of the 
exposition that the details no longer have any air of 
complexity ; so that the mind, being left free with its 
natural energy, may suggest new modes of exposition, 
or illustration, or may anticipate arguments, or make 
open the way to new developments. 

We must revert again to a consideration of mathe- 
matics, for it is there that we find the most striking 
examples of complexity. 

In this science we have already noted the long con- 
secutive arguments from *k base easily €omprehended, 
and we have noted that each step of that argument 
must be understood before the mind can profitably pro- 
ceed on its course. We note also that as the development 
of the science proceeds, there are frequent appeals to* 
results already obtained. In such a work as M. Poincare’s 
“ Nouvelles Methodes de la Mecanique Celeste,” all the 
resources of graphic geometry, with its developments, 
are called into .reference, as well as all the resources 
of the analytical methods of the differential calculus, all 
the resources of that other development of algebra 
which makes the science of determinants, while in the 
determinants themselves we have the expressions of 
special branchd^ of study such as those of integral 
invariants. 

Here there is a high degree of complexity, and the 
impression qf complexity is increaslict by the abstract 
of the con^ceptions and the recondite associations 
symbols. But in this complexity nothing new is 
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introduced beyond what we have already considered. 
As we profceed with demonstration following upon 
demonstration, we make demands on our Memory. 
.Constant repetition is therefore necessary in order to 
secure that familiar ease of referenee that leaves the 
mind with sufficient energy to grasp each succeeding 
demonstration, and to behold it in all its relations. The 
familiarity should be of such a kind that, when one 
meets with an expression which is not of the form* of a 
known result, but is capable of being reduced to it by 
means of known results, the mind ought to be lively in 
apprehension and suggestion. 

Assuming that at any step the mind is familiar 
with acquired results, and that the Memory is good and 
active, then there is no complexity in proceeding to the 
next result, for the terms of the demonstration should 
make it as plifin as possible.® Even in working over a 
new problem, the method of analysis, poses at each step 
a definite problem, which makes the matter as little 
complex as the mind finds convenient. Hence it is*not 
•uncommon for those accustomed to such abstruse specu- 
lations to work over and solve problems in the Higher 
Mathematics* while walking about a street, or while 
engaged in other not. absorbing occupations (cf. pp. 
402,413). Pascal solved the problem of the cycloid while 
tortured one night by the pains of neuralgia. 

The impression of complexity is therefore entirely 
due to the sense of the effort required to traverse the 
whole train of demonstration, and hence in part to the 
work involved in retaining in Memory a considerable 
amount of acquired results which by reason of their 
abstract character have no strong associations. These 
conditions involve frequent repetitions, ^or else the 
Memory becomes dim, and the effort of r 
notably increased, (cf. pp. 290 *et eeq.). If 
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mind becomes very famHiar with the whole field involved, 
the sense of effort becomes lost, and with it the impres- 
sion of complexity.^ 

To the complexity involved in the necessity o£ 
memorising a great number of formulae and their 
relations, may be added, in dealing with geometry, the 
complexity of constructing intricate figures in the mind. 
In«dealing with new problems it may be necessary to 
alter the construction tentatively from time to time. 
Hence it often happens that such problems make a 
greater demand on the attention than problems which 
depend on the transformations of formulae.* We have 
seen in the case of the steam-engine that the complexity 

* Thus it requires a considerable mental effort to arrive at the idea of the 

multiplication of cos + i sin by itself. 

n n 

Indeed, the mind is unable intuitively to comprehend the process. But 
suppose that we have been familiar wfth the fact that the nftiltiplication by itself 
of cos A + i sin A gives as a result cos 2 A + i sin 2 A ; and that we have 
already ascertained that in the process involved there is no reason why the angle 
(2p 4 - i) a- should not be symbolised by A ; then the result seems to offer no great 
complexity, for in the expression required we have only to double the ^iginal 

angle. Thus the proposition is that if cos 4- i sin be* 

n n 

multiplied by itself the result is cos ^ j sin ^. 7 ^ . 

n n, 

The relation expressed is a truth ; the complexity has reference to our own 
minds, and the means that we adopt to arrive at this truth. 

We might accordingly point out that if we were forced to depend on feelings 
of touch and the sense of muscular effort, then we should find very complex a 
landscape, with all its relations, which ordinarily we take in at a glance. 

Or again, if we say the principal ordinate of any point on a parabola is a 
mean proportional to its abscissa and the latus rectum, we express a truth that is 
so bound up in the riature of things that we cannot form a parabola, but that, 
whether we actually draw any particular ordinate or not, the relation exists. 
There is no more essential complexity here than in the case of the falling of a stone. 
The complexity resides simply in our manner of arriving at the recognition of a 
truth that exists invariably. 

* Prof. Klein, the brilliant German mathematician, pointed out a classification 
of mathematicians, according to their bent towards graphic representations. At 
a recent meeting <jf the British Association a paper w^l'^ead which expressed the 
opinic^ that some geometers were naturally inclined to the direct transforma- 
tiqp#of formula;, others ft/ conceptions by means of graphic representations. Sir 
J. J. Thomson expressed concurrence. 
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was rendered when the opportunity was afforded 
of studying > with the actual machine rather than by. 
means of a representation in ideas. 

^ This suggests in regard to the study of mathematics 
that a considerable advantage would be obtained by the 
actual tangible representation of all geometrical figures, 
and indeed all relations which can be graphically 
expressed.^ Even complex geometrical constructions 
ought to be so exhibited ; and this is especially useful 
when it is necessary to consider geometrical figures, 
under chajiging aspects. To each figure its formulae 
should be conspicuously attached. Thus in the work 
of mental constructions we would be aided by virtue 
of Memory being made facile. 

There is nothing unscientific in this method, for 
though in mathematics we deal with abstractions, yet 
these abstractions are founded on concrete objects 
(cf. pp. 44 et seq.). It must also appear reasonable that 
we may form as clear an idea of an isosceles triangle, 
or an ellipse, from a well-constructed represen tatiop in 
metal as from chalk lines on a blackboard. 

Another illustration of complexity may be obtained 
from quite another field. Since, as we have seen, com- 
plexity refers to the difficulty of acquiring, without 
repeated experience, a knowledge of a great number 
of things and their relations ; and in the second place 
to the difficulty of recalling our acquired knowledge 
with relations appropriate for comparison with new 
experiences ; then the impressions, say of a countryman 
in a large city, would be those of complexity. And so 
we actually find it. He says that he becomes be- 
wildered, or lost, just as’ one might become bewildered 
at a discussion Ofl,Bimetallism, or lost in the endeavour 

' CL “ Une Qaesiion Representation Ceometriqu^” (Paris), hy the am^or. 
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to trace consecutive reasoning in Ka^pt’s “ Kritik der 
• Reinen Vernunft.” 

A problem of complexity in regard to movements in 
a large city might be of this character ; Start frorn 
Clapham. Take the first train after noon that will bring 
you as near as possible to Charing Cross. There ask 
a policeman the way to the National Gallery. Take a 
gi^ide-book and find your way to Turner’s pictures 
replesenting Carthage. Study the colours by com- 
parison with a plate of a spectrum. Note the dominant 
colours. Then proceed to the British Museum. Look 
up in the catalogue a work bearing on Turner. Search 
in the index for reference to the picture. Compare 
your own note with the notions expressed by the book. 

The problem, by reason of its complexity, would be 
beyond the capacity of many. But to any one already 
acquainted with London, und already veBsed sufficiently 
in the matters referred to, the suggestion of complexity 
would hardly arise. 

•Every cabman who finds his way about Londop and 
does his regular business deals with problems which, 
from the base up are more complex than some of those 
of the Higher Mathematics ; but incessant exercise from 
the earliest days of observation onward, combined with 
the advantage of dealing with visible, tangible things 
containing varied Associations, make Memory more 
facile, and familiarity of experience removes the 
impression of complexity. 

§ II.* Application to Discovery 

If we now consider the whole question of discovery, 
we shall find no rules that lead in^titably to definite 
results, but we shall observe certain guiding principles 
tb«!t will be of service. , 
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Of these the jjiost important is the desire of knowing 
the truth in ^preference to the defence of any kind of* 
preconceived position. We have already noted the 
;grogress of the mind in regard to a set problem. But 
as all discovery proceeds tentatively, the method is that 
of posing a problem which we seek to verify. It may 
be that the problem is of the nature of a somewhat 
recondite hypothesis, such as that of the undulatoyy 
theory of light, in the investigation of which m^ny 
problems lie in the way. 

The question of research then becomes resolved into 
that of setting forth hypotheses with the best judgment, 
or posing problems likely to lead to new discoveries. 

We have had occasion also to consider what is meant 
in such cases by good judgment. It is the observation 
of concordances with what we have learnt to be the 
fundamental an(J well-established principles of a science ; 
or the observation of cases of apparent, or possibly, if 
the principles be not true, real discrepancies with these 
principles (cf. p. 353). 

, We should presuppose therefore in the investigator 
a kqpwledge of the directing principles of the subject 
investigated. , The greater the acquired knowledge both 
of facts and principles the better, other things beirfg 
equal. But in some sciences the exhaustive study of all 
that has been investigated might make too great demands 
on the time and energy of the student. Thus erudition 
may be useless if it prove a bar to a certaija liveliness of 
mind, freedom of association, and activity in setting forth 
and testing new problems.^ 

With the necessary acquired knowledge there should 
be cultivated a habit of persistent analysis (cf. p. 390), 

* Priestley affords an instance of a man accomplishing great^work in science, 
though but little versed in its learning. It is said that^when making his dis- 
coveries in chemistny he could not have carried orJt a quantitative analysis. 
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and that form of arranging and regarding facts, and 
« seeking correspondencies in essentials, which we may 
speak of as generalisation and classification (cf. pp. 388, 
390, and 391). The progress of a scientific mind is 

a* 

marked by proceeding from- the observation of par- 
ticular cases to the search of the general principle 
involved ; and from the general principle to the 
determination of other particular cases differing from 
those already observed ; so that agreements between 
them may be thus exhibited and discrepancies at the 
same time explained (cf. pp. 380 and 412). 

A habit of classification will in general be found 
associated with accuracy of observation and record. A 
certain formal method is no doubt helpful in such matters, 
for many discoveries are due to the mere comparison of 
facts exhibited in statistics. 

A natural energy expressed in activity of mind is in 
itself of great importance, for this implies, all things being 
equal, a greater rate of progress in the examination of 
pnoblems, and it also implies a greater surety of Memory 
in as far as dependent on the quality of the mind itself* 
(cf. pp. 234 et seq). 

The faculty of Imagination we have seen to be re- 
solved into that of seeking resemblances and concordant 
associations whether of observation or construction ; but 
the term would be more likely to be used where the 
fields thus associated might appear at first sight to 
have little connection with each other (cf. pp. 394, 395, 
and 408). 

This implies that the mind must not be too narrowly 
absorbed in a certain field after that field has yielded 
all that it can give. The danger, however, is that the 
attention may become diffuse and.*,that Memory and 
association! may become dispersed over too great an 
al^a (cf. p. 409)-' 
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Hencfe it may be a disadvantage to possess intellectual 
qualities or ai'tistic tastes, even of a high order, but likely 
to lead to dissipations of energy ; and conversely limita- 
tions in this respect may be a condition of greatness. 

A deep interest in the matter of study is essential, for 
this implies the continual recHrrence of the mind to the 
same field of exercise and associations with all that is 
otherwise observed in the course of other experiences. A 
mastery of the technique of the subject is very impor- 
tant. A man of science accustomed to the use of the 
instruments* of research is able to test the suggestions 
which arise in his mind, and to learn something even 
from those that may not have seemed productive. On 
the other hand, a person inefficient in the technique of a 
subject leaves these suggestions vague in his mind, and 
for that reason does not proceed (cf. pp. 405, 408, and 
412). 

In mathematics skill and technique would be repre- 
sented by familiar acquaintance with formulae. Efficiency 
in technique can only be acquired by practice. Hence 
the value to a scientific man of laboratory work. The 
constant daily service, the familiarity with methods, the 
faculty of testing new suggestions, are all matters of 
invaluable aids. The danger is that he may become 
limited to a certain routine ; that he may be inclined to 
defend some preconceived thesis instead of searching 
always for the truth ; or that he may be deficient in know- 
ledge w'hich, though really bearing on his subject, perhaps 
even being indispensable for the explanation of some 
of the phenomena observed, yet has lain* outside a pre- 
scribed study of his speciality. 

Or again, a good laboratory professor may be deficient 
in the speculativeo<«nd imaginative intellect necessary 
to pierce through accidentals and see in remote things 
essential resemblanc*es. 
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Certain it is that «ome of the greatest advances of 
' science have been due to those whose st^dy has been 
outside the schools of learning in these matters, and that 
frequently those who have had least technical knowledge 
have thrown the most illuminating light on a subject. 
One reason is that their attention is not absorbed by a 
mass of details, and that their minds pursue a course of 
ajialysis more persistently. 

‘Another reason not without its influence is this : 
That in science as in all other subjects of human activity 
emulation is of great importance (cf. p. 390). Now one 
who is in constant touch with fellow-workers is more apt 
to spend his energy on the points that arise in discus- 
sions, and to obtain results which he knows how to set 
well in the light. A solitary thinker must strike down 
deep into general laws before he can obtain anything 
worth presenting to the v^rld. The examples of Darwin, 
of Dalton, of Herbert Spencer, may be cited. 

A methodical manner of work ; great accuracy not 
only of observation but also of record ; a system.of ex- 
planation well conceived and steadily worked through-*- 
these all seem factors of success in the way of discovery. 

Yet all that has been here written must be regarded 
in the light of guiding indications, not as rules. Some 
men, even of great general aptitudes, seem to have an 
irresistible bent towards certain fields of speculation. 
Thus we have the elder Herschel, who in the intervals 
of playing irw a band advanced the science of astronomy 
amazingly ; Spinoza, whose whole passion in life was 
that of metaphysical speculation ; Evariste Galois, who 
at the age of twenty-one had thrown illumination on 
the heights of mathematics ; Darwin, whose career is 
summed up in the elaboration of his 4 feeories ; Descartes, 
who hid himself in Holland the better to think in his 
solitude; Galileo, who faced the terrprs df the Inquisi- 
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tion in his overwhelming desire to behold the truths of 
Nature. 

That which seems most important to all work of 
discovery is a great deal of preliminary work in the 
field of research. A mind persistently and actively 
occupying itself in a certain dbmain has, however, need 
occasionally of gaining ideas outside those found in a set 
routine. 

§ III. “The Whole Man Thinks” 

•• 

During the whole exposition of Reason the Funda- 
mental Processes have been continually referred jto. 
Even when some more complex term such as abstraction, 
space-association, comparison, has been employed, it has 
been made clear that it could be analysed to ^these 
Fundamental P?ocesses (cf. p.'*i83). 

The Hedonic accompaniment deserves separate 
notice, for in what is called pure Reason its influence 
may s«em less evident. The Hedonic accompanimefit 
*i§, however, invariably found with the Immediate Pre- 
sentatnons arising from any of the sources of our know- 
ledge of the ejtternal world ; and as ideas are formed in 
Memory from these, we have;the whole of the elements 
of our knowledge affected hedonically. 

We have seen that the development of Reason pro- 
ceeds step by step with the development of all our 
faculties, for it is dependent on them. Consequently, if 
we retrace the lines of development of our organised 
faculties, we shall find at length the beginnings of 
Reason in the instinctive, acts that appertain to the 
preservation of life (cf. pp. 93, 114, and 234). Of these 
the standards, the directives corresponding to “yes” or 

“ no ” in the determination of movement, are feelings 

* 

of pleasure or^pain, 
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In our higher development we find that the problem 
' is enormously complicated by contrasts between present 
pleasurable and painful states and the sense derived 
from a consciousness of the total personality as n<?t 
being bounded by limited time and circumstances. In 
this regard the individual follows out strategic or tactical 
lines in which the present state is considered in reference 
tf) the general scheme. 

‘Further, the importance of secondary motives, and 
the pleasurable exercise which their pursuit involves, 
obscure at times the primary motive from 'which alone 
they were produced. Holding a clear view, however, 
of all these complications, it may be said that in rudi- 
mentary stages of life, and step by step through every 
development, the arbiter of our Reason, and the standard 
of our conduct, in so far as that depends on Reason, is 
that of the Hedonic sense. 

This position, it seems to me, so far from being at 
variance with philosophic thought, is found at the very 
base and origin of that thought itself. I must, however, 
call attention to the reserve of “conduct, as far as that* 
depends on Reason,” for this present exposition ks one 
of Psychology, and not of ethics ; and it is bounded by 
the forms of Reason.^ 

But suppose that we were the instruments of a 
Purpose which bears us on in a stream of which our 
limited Reason can only confusedly and imperfectly 
give us conception, and that this limited Reason were 
itself but a mode of influencing the instrument ; then 
another conception of ethics, or of right and wrong, of 
the paradox of self-sacrificing duty arising amid hedonistic 
standards, might be dimly adumbrated. 

It is, moreover, advisable to wari^against too narrow 

* Compare what h^s been previously said in regfird to the systems of Epicurus 
and of Herbert Spencer (cf. p^ 319). ' 
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an interpretation* being placed ©n philosophic terms. 
The view of'*the Hedonic influence in Reason might ' 
well be consistent under special conditions with Stoic 
practice. 

The importance of the Hedonic accompaniment must 
not be, however, in any manrfer misjudged. With this 
position established it would be possible to pierce the 
fallacy of Kant’s “ Kritik der Reinen Vernunft,” wherein 
he sets forth the Categorical Imperative in a non-Hedonic 
sense as the origin of right conduct. But here the 
limitation must again be referred to, that these argu- 
ments apply only within the scope of Reason. 

Kant’s whole position will be found to be a vast 
petitio principii, having its origin not in a determined 
and ultimate analysis, but in the temperamental needs 
of one inclined to the Stoic philosophy, but greatly 
unsettled by the*trend of the reVt)lutionary thought rising 
into activity in his day. 

We observe also how the actual experience is de- 
pendent on the direction in which a man’s natural 
bent, his talents, and his acquirements will lead him. 
And,»moreover, we observe that not only every mental 
phenomenon implies a physical correlative, but also 
that the moral and emotional qualities are dependent 
on physical conditions. 

Thus, reviewing the whole of these circumstances, 
we find ourselves brought to a conclusion expressed 
elsewhere in aphorismal form : The whole man thinks. 

m 

§ IV. The Criteria of High Mental 
Development 

The examination of complexity in regard to the 
objects of study suggests the consideration of complexity, 
as one of the’ marks of evolution^ (in tlie mind of the 
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man. Let us consider some means df estimating the 
value of a mind.* 

Man’s life is a perpetual struggle for progress within 
the environment of the whole Universe. Certain of the 
forces of Nature appear to him at one stage as obstacles. 
Subsequently he makes hse of these to subserve his 
ends. In the early part of his history he has been 
occupied with the problems of material subsistence. 
Later, he has more leisure to think. At first his thoughts 
are greatly concerned with the further and remoter 
provision of his material wants, and wi'th conflicts, 
either personal or collective, with his fellows. 

Not merely generations, but centuries upon centuries, 
of human history have been occupied with matters which 
have implied no general advance. A few great thinkers 
have arisen from time to time, who have elevated their 
minds above temporar}^ interests and have sought to 
penetrate the secrets of Nature, but their discoveries, 
from those of Archimedes to Roger Bacon, to the marvels 
of our own day, have often been employed for the old 
work of- destruction. * 

In this way, slowly and painfully, mankind has 
struggled on. The problem of subsistence, the problem 
of every advance, even in material welfare, has depended 
on searching the mysteries of Nature. 

Nature is always tacitly putting questions to us, and 
rewarding us, or our race at least, for correct solutions. 

We find, then, that the thinker is the artisan of the 
world’s progress. Certainly, in considering human great- 
ness, we appreciate, apart from purely intellectual domains, 
examples of great character, of physical perfections, of the 
development of all the arts that embellish life, of poetic 

* The literature on this particular subject is scanty. Cf. Ostwald, “ Grbsse 
Manner ” (1910) ; ancbCh. Henry^ ‘‘ Mcsure des c^pacitesintellectuelleset^ner- 
rr^tiaues” (iqo6). 
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aspirations that hold our ideal on high. But these are 
not essentially incompatible with high intellect, though 1 
it has been found in the course of our human history, 
and the accidents of personal surroundings, that the 
thinker has often been compelled to surrender nearly all 
except his desire to know (cf, pp, 410 and 421). But it 
is true that in communities where thought has reached 
a high level, even at the sacrifice of the individual 
thinker, all the other incidents of greatness will* be 
found well developed. 

With all the reserves therefore implied in what has 
been said, we will consider Reason as a standard of 
development. From the previous exposition of the 
condition of Reason, it appears that the intellectual 
quality depends on certain characteristics which have a 
physical base — unimpaired senses, energy, lively appre- 
hension, and cetentiveness a.% in Memory. But the 
clansman may have all these at a higher level than the 
man of science whose works shed a lustre on humanity. 
We have seen also that in the circumstances in whjch 
we are placed a richness of natural endowments may 
result in actual disadvantage, for it results in too many 
distractions (cf. pp. 97, 237, 410, and 421). 

We have therefore to consider the man in relation to 
his field of work. Besides, we are inclined to judge the 
value of work by comparison with that of others. For 
example, a man of lively intelligence who has traversed 
the world, and made observations in mqny countries, 
may have a greater natural endowment, and he may 
have associated and co-ordinated far roore ideas than 
the man who has studied one corner of the earth. But 
the traveller may not, in any one subject, or with 
regard to any one country, have made original obser- 
vations not covered by some one else ; whei*eas the man 
who settles in one place may have^ brought to light some 
11— 4 



428 PSYCHOLOGY, A NEW SYSTEM 

new truths about the geology of the place, about folk- 
^ lore, or about the habits of the birds. W4 have already 
seen that too narrow a specialism may be inadequate 
even for the purpose of the special study; but it rqr 
quires less argument to indicate the dangers of dissipation 
of energy. 

The traveller may be of great use by virtue of his 
gpneral information, but for our purpose we will take as 
the*cest of the value of work the discovery of something 
new. The product in this way may be always made the 
criterion as to whether a man has gone teo far afield 
or has linked himself too closely in a special study. We 
behold the external world presented to us in myriad 
guise, the accidental circumstances, the ornaments of 
which cover up the secrets Nature offers us. 

We have seen, then, that in addition to bright 
natural intelligence theHC must be foiend a habit of 
thinking by means of deep generalisation and classifi- 
cation (cf. pp. 388, 389, 391, and 420). 

• And as in most of the subjects of special interest, a 
successio.n of men of great intellect have worked in the 
field and obtained valid results, expressed in general 
laws, it would, generally speaking, be wasteful of time 
and energy to begin all anew (cf. pp. 387 and 398). 
Study, serious, and prolonged, is necessary in the 
sciences, even for a man of great original capacity. His 
originality will find abundant scope when he reaches the 
point where the science of his predecessors fails. 

The discovery of any truth in science is useful, but, 
both by reason of the actual disposition of things in 
Nature and of the mode of working of our minds (cf. 
pp. 386 et seq. and p. 410), the expression of a general 
law is of greater value, for with a much less effort than 
required fo^ its discovery, thousands of new truths are 
brought to light. * 
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If we tak^ a practical illustration, as for instance that 
of the steam-engine, we know that after Watt had in-* 
vented the standard type, steam-engines of all sorts, with 
devices adapted to special circumstances, made their 
appearance. 

Mankind had waited thousands of years for the 
inventive genius of Watt, but any of a multitude of 
minds were capable of devising adaptations of the 
principle. 

The researches of Carnot into the nature of heat, 
and of wor 4 c, and his studies of a theoretically perfect 
engine, more abstruse than that of Watt, have been of 
great practical service in directing the engineer to secure 
the greatest efficiency possible in his engine. And as 
the demands of civilisation become greater, and compe- 
tition keener, these investigations will bear fruit in 
regard to all types of machir^s. 

The problem posed to Watt was hpw to make use of 
the energy of steam. The salient data of his invention 
were*; Movement of piston from expansion ; trajns- 
“formation of rectilinear to circular movement. These 
results became adaptable to anything propelled by 
wheels ; henie to locomotive engines and to steam- 
ships. 

The discovery of petroleum in large quantities sug- 
gested adaptations in regard to the other part of the 
data, that of expansion. The engines used in motor- 
cars do not now depend on steam, but on petroleum. 
The expansion is produced by the gas which is the 
production of fresh combinations brought about by the 
passage of an electric spark. 

When, however, we classify steam and petroleum, we 
find that, in seeking the principle of division by which 
we arrive at such a generalisation as Carnot had in mind, 
the question '\hen^ fiecomes posed.: How are we in the 
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most efficient way to make use of the stored-up energy 
'of any material, be it coal or oil or explosive powder, so 
as to obtain useful movements? The philosophic horizon 
becomes enlarged by this contemplation, especially 
when, in view of the principle of conservation of energy^ 
we seek the source of any form of energy. Coal, for 
example, is transformed vegetable material, and the 
energy of the vegetable world depends on the heat of 
the Sun. Accordingly, if we use coal for a steam-engine, 
and use a steam-engine to turn a dynamo, and use the 
dynamo to heat a wire, we have by a series of changes 
completed the cycle from heat to heat. 

Such a scheme as Moleschott’s cycle of life shows a 
similar transformation in regard to living things. 

With such an enlarged view of the whole field we 
find it not difficult to form the associations between 
waterfalls and distant machinery. For ‘with a know- 
ledge of the priijciples of transformation of energy it 
is only a matter of choice of ways and means. We 
find it possible to convert the energy represented by the 
waterfall .into that in the form of an electric current, and 
as we know that a current can be conducted through 
long wires, and that the energy of the current can by the 
the dynamo be exhibited in the form of movements of 
machinery, the problem is resolved into one of mechanical 
device and expediency. 

But the development of the science of electricity has 
depended on *the speculations, at first apparently only 
“ theoretical,” of great thinkers. Two of the greatest of 
them. Ampere and Clerk Maxwell, were above all things 
philosophers. They were both mathematicians of a high 
. order, and they sought by virtue of their mathematical 
skill to interpret phenomena of electricity and to give 
them a geneVal aspect in the whole field of physics. 

Hence once more. we come to fhe coPnclusion that 
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if in the peijsistent search for deeper and deeper ex-, 
periences of laws we light upon a general principle, 
the applications, and finally the tangible practical results 
m the most material sense, are in multiple ratio to the 
depth of the generalisation (cf. pp. 386 and 390). 

It is not meant to be implied that speculations are to 
be valued simply because they are recondite; but that 
they are to be valued for their comprehensiveness, ^afld 
that the speculations of greatest importance in this 
aspect will be considered as recondite by minds of 
superficial forking.' 

People are frequently inclined to judge a man’s 
work by the standard of mass instead of that of high 
development. Landor in his “ Imaginary Conversations ” 
makes Scaliger look askance at Montaigne’s small literary 
production, while Montaigne slily pokes fun at the 
pedant for his*estimation of Values. There have been 
many of the type of Scaliger, but only one Montaigne. 

Byron laughed at Southey, “ whose annual strains 
like armies take the field,” but Southey no doubt owed 
Iiis reputation to the sheer bulk of his writings. Ten 
thoifeand writers may reach Southey’s level of 
mediocrity. But the “ Ode to the Skylark ” and the 
“Ode to the Grecian Urn” are, each in its way, peerless. 

It is perhaps in the world of philosophy, where one 
might least expect it, that bulk has seemed of importance. 

* Mr. Andrew Carnegie, who made a great fortune in steely having been asked 
who the world’s twenty greatest men were, said that he thought the twenty men 
to whom the world was most indebted were Shakespeare, Milton, Jenner, Neil- 
son, Lincoln, Gutenberg, Edison, Siemens, Columbus, Watt, Bessemer, Bell, 
Arkwright, Franklin, Murdoch, Hargreaves, Kaye, Stephenson, Symington, and 
Burns. • 

Dicta of this kind are less useful in throwing light on the march of civilisation 
than in defining the taste, associations, and scope of the man who utters them. 
Exemplifying this principle, though in manner delightfully contrasting with that of 
one of the “strong sons of men,” may be cited the saying, 'to me, of a young 
American opera singer, that rtie Opera House in Paris was? the centre of the world, 
and Jean de Reszke its gireatest man. 
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A thinker of weight — many are inclined t<^ think — is a 
thinker who has produced weighty tomes. Even had 
Herbert Spencer found a higher art, and to his fine 
thinking powers had added the faculty of expression 
in epigrammatic style, he would have been esteemed 
as lacking in force. Yet ^ill Spencer’s work will pass 
into the body of science in the form of- a few guiding 
aphorisms. 

A man is always capable of a great output at his own 
level, and if he be a politician, an orator, a popular 
writer, so that there is an ever-present stimulus to 
exertion, the output may be prodigious. But when the 
man and the questions of the hour on which he has 
exercised his mind have ceased to interest, who goes to 
his writings ? Who now reads Brougham, a man of 
immense activity, and whose authority in the world of 
thought in his day was great enough tO' cloud the in- 
fluence of the noble intellect of Thomas Young ? 

The great turning-point of modern medicine was 
for*med by the experiments of Schwann which estab- 
lished the germ theory, and the not less brilliant work 
of Pasteur which was built directly from the base»laid 
down by Schwann. But the name of Schwann, at least, 
is less known than that of the practitioners who in 
introducing antiseptic methods have applied one of the 
many results of his investigations. 

Their labours were admirable, and science as well 
as public health have profited by their ability and 
perseverance, but after Schwann had established his 
“germ theory,’'and after Pasteur had demonstrated that 
diseases were caused by germs or microbes, it was within 
the competence of men of less intellectual calibre to 
introduce in special departments the application of these 
doctrines (cf. pp. 333 and 385). 

The experiments of Hertz in electricity founded on 
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its analogy to^light suggested experiments throughout a 
wide scope of radiant energy. The discovery of the 
X rays by ROntgen was one of the results of such 
Ojcperiments. But both the Hertzian waves and the 
X rays have had various applications of great practical 
value, each step in the establishment of which has 
been comparatively easy after the demonstration of the 
general principle. Even in the steps necessary for the 
wide utilisation of the Hertzian waves the discovery 
which led to the most important practical advantage was 
due to an exponent of scientific research, M. Branly. 
In the course of experiment he found that the Hertzian 
waves affected the conductivity of iron filings contained 
in a small glass tube, but that the conductivity was 
restored by giving the tube a sharp tap. 

But in these circumstances is found all that is 
essential for a Uelegraphic language, such as the Morse 
language, which consists of combinatiqns of dashes and 
dots, or long and short currents. If we have the means 
of interrupting a current and restoring it, then we can 
easily arrange for the production of whatever corresponds 
to dashes and dots. 

Marconi has by his own practical genius developed 
and made commercially useful the Hertzian waves ; 
but the thinker’s laboratory supplied the keystone of 
the arch. 

In all these instances it must be noted that the 
discoveries resulting from profound investigations are 
valuable not merely because, apart from what is known 
to all, they have the interest as of new'or rare gems ; 
but they are veritably more important by reason of the 
scope of the generalisation which defines them, and so 
are accessible only to minds accustomed to think on 
scientific matters always in searching the debper causes 
of phenomena;* 
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The value of a mind is rightly estirtiatqd not only by 
the development of the mind itself, but also by virtue of 
its product, and this depends upon the selection of its 
field of work. A great chess-player exercises powers of 
Memory and powers of combinations of methods, and 
comparisons of situations* with known results, that are 
comparable to the toils of the mathematician. But the 
mathematician’s field corresponds to objective realities. 

Newton, in his later days, becoming alarmed at some 
of the interpretations of his discoveries, wished his 
calculations for the theory of Universal Gfavitation to 
be considered in the light of mere mathematical exer- 
cises. Had they been so, the work of their solution 
would have been none the less, but we should have had 
the barrenness of all problems of mere games instead 
pf the endless development which his theory opened up. 

If a man would care t8 examine the vkst works of the 
old alchemists, to collect their notes, compare their 
methods and results, and work over their experiments, 
htf would have an immense task before him, and the 

it 

result would be of little value. But Lavoisier perfornf- 
ing work of this character on the valid results ofi true 
chemists, and applying his own genius of organisation, 
observation, and experiments, laid the foundations of 
modem chemistry. 

Or again, if a man set himself to run after every 
improbable theory, or to refute all the errors that he 
finds propagated around his subject, he will have no 
time for any good positive results. 

A certain degree of judgment (cf. pp. 353 and 419) 
is therefore necessary to guidp a man in the direction in 
which he should launch forth with all his energy. The 
moral qualities implied in persistence and determination 
are no less valuable in regard to the opportunities of 
life presented. The » saying of an A^merican railway 
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magnate ^ bfe here adapted :• A pound of result is 

worth a ton of effort. And so even in science the 
criterion of excellence must be the definite achievement 
towards the understanding of the world and the mastery- 
over the powers of Nature. 

This shows the necessity of constantly forming 
associations that bear upon a definite subject of study. 
This, and the necessity of being familiar with the 
technique of the science studied, implies frequent 
practice. 

It may happen in this way that a man of mediocre 
brain-power, and even of no great energy, but of 
constant plodding habits and a pertinacity of searching, 
may achieve good results, while -an intellectual man who 
has too far dissipated his attention on many subjects may 
produce nothing new. 

The quality of the mind I'ftust therefore always be 
considered with reference to the field in which it expends 
its energy. It must also be considered in reference to 
its power of appropriating the results of others, and fits 
Opportunities of becoming acquainted with what has been 
done already. The question of stimulus to exertion must 
also be taken 'into account. 

Now, usually all these conditions are best found in 
some seat of science where an atmosphere of research 
prevails. The system of the German Universities, for 
example, is so good that a man who would be considered 
second-rate elsewhere might, if he took advantage of the 
training at one of the best German Universities, rise so 
far as to be considered as of the first rank?. Accordingly 
we find that the leaders of thought and science in Berlin 
are not only University men, but also, to a certain 
degree. University products. 

The dangers of this too close immersion have been 

* Huntingdorf. 
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noticed. Hence it ha§ happened fre(juei||tly, and par- 
ticularly in England, that the great path-openers in 
science have either not been University men at all, or 
that they have broken away from the University 
traditions. Thus from Locke to Mill, and from Darwin 
to Spencer, we have had striking examples of this sort 
(cf. p. 422). 

. The consideration of high types of intellect would be 
incomplete without some reference to the motive and 
aims of the mind. One could not apply the term “ great ” 
to a mind which had employed its energies oa useless or 
retrograde movements. A great intellect, even though 
closely occupied in fields of special research, should be 
able to relate its work to the whole body of science. 

It cannot be given to many to survey the whole 
scope of science, its development and trend, as Humboldt 
has done in his “ Cosm«s,” but every man of science 
should endeavour to trace out the broad lines of 
co-ordination with other sciences, so as clearly to 
perceive in due perspective the effect of his own work. 

The man of science is apt to lose touch with tho 
aesthetic arts, and to underestimate much that gives 
stimulus, and zest, and colour to the lives of others 
(cf. pp. 410 and 421); but he should find arising out of 
his own work a feeling of wonder, of sublimity, and 
perpetual interest which is itself a form of poetry. 
Otherwise he is a mere mechanician, even though his 
skill be exerted on fine materials. How great is the 
poetry that arises out of the deeper contemplation of 
Nature will be seen by one who reads the exalted 
imaginings of “ Paradise Lost,” and compares them in 
their weakness to the marvels revealed in the investi- 
gations of science. 

What hat here been said with reference to the standard 
of the mind will' be fo.und borne out if we ‘take a review 
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of the progress of our race as exhibited in history. Let 
us compare our civilisation with that of the Greeks. In 
many aspects they seem to have been superior. The 
fi^gments of Phidias that have been preserved to us 
remain as the highest examples of art. But the original 
groups were but part of a frieze for the adornment of a 
temple whose beauty of structure was based upon purity 
of design. And the temple itself was set upon a pedestal 
formed by Nature, and chosen by the architect with’an 
unerring sense of what was noble in art. 

There is* found in all these circumstances a combi- 
nation of high aesthetic feelings, not warped or excited 
to exaggeration, but simple and natural, as befitting a 
work presented to- the daily contemplation of the 
citizens. With these feelings went hand in hand a 
wonderful technical skill of the artists. The total pro- 
duct of the art is without parallel in the world's history. 
That art, however, exemplified only ,one aspect of a 
general view of civic life, of national life, and of the 
spiritual life, ennobled by high ideals, while admirably 
balanced in accordance with the faculties and purposes 
of maji. 

The poetry of the Greeks also reached a high level : 
to this day familiarity with Homer is looked upon as 
evidence of high culture. The physique of the people 
was excellent. Beauty was familiar and natural to their 
lives. 

The cultivation of the virtues of strength and resist- 
ance amongst the Spartans has become proverbial in 
every land. In what way, then, was Greek civilisation 
inferior to our own ? Only in one respect — in the 
development of positive science and all that depends 
thereon. All the battles, all the internal feuds, all the 
struggles of ambitious men for domination, Ifave passed 
away ; but the'seienCe of the Greeks has borne fruit, for 
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it gave the first impulse to the civilisatibn of Europe. 
The period of that efflorescence was, however, too short 
to permit of the vast developments which their thinkers 
had already dimly foreseen. 

The dominions of the Romans and Carthaginians 
have passed away, and the sole valuable survivals have 
been the higher products of human thought. 

The Dark Ages are dark because science was in 
abeyance, the minds of men were fettered, and the 
activity of the world was mainly occupied with wars 
and struggle for authority. 

Modern history begins with the Renaissance of 
science. Not only the superior enlightenment possible 
at least in our day, “^but the vast material gains, the 
gradual advance of men in the control of the forces 
of Nature, even the explorations and the discoveries of 
all varieties of new resources, all the Victories of our 
race in that wrestling with the world which is at the 
base of our existence, all these boons are the fruits of 
science. 

The' men to whom the progress of the world's 
civilisation is mainly due are those of the type <5f the 
great Greeks, such as Pythagoras, Hippocrates, Thales, 
Empedocles, Socrates, Plato, Aristotle, Apollonius, 
Archimedes ; then, shining through the mists of the 
Middle Ages, noble intellects such as that of Roger 
Bacon ; and at the dawn of modern civilisation subtle 
minds and Ibfty spirits such as Copernicus and Galileo ; 
and later the constellation of modern thinkers, great 
analysts, profound students of the organic world, en- 
lightened, bold philosophers, who have shown the way 
to all that is distinctively great in our own time. 
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§ V. Provisional Summary of Reason 

No summary of the exposition reg'arding’ Reason can 
be entirely satisfactory, for if the whole position be 
considered in all its circumstaYices we are inevitably led 
to a discussion of such amplitude as we have seen. 

A partial resume has already been given, but sinca 
then we have entered into a more elaborate examination 
of what is implied by Reason in complex examples, as 
in science, and we have observed what is meant by 
generalisation in such cases ; and we have also inquired 
into the characteristics of a mind such as might help 
us to form a classification of minds according to a true 
standard. 

It being understood therefore that indications, and 
not complete s'jatements, are now offered, the results 
may be thus expressed : 

Reason depends on the Fundamental Processes of 
the Mind. If any of these fail, as, for example. Immediate 
' Presentation, or Memory, then Reason in regard to that 
particular fails. The due operation of the mind in a 
normal manner depends on the physical correlative, and 
therefore ultimately on <the physical health and the 
whole physical disposition. 

The Fundamental Processes are put in activity by 
stimulus through the senses, this term being used in 
its largest sense. Stimulus of notable importance comes 
from the external world. Such stimulus does not affect 
the mind as a tabula rasa. * 

The physical correlative of the mind, which must 
not be assumed to be the brain alone, is already 
prepared by its growth and stage of development to 
respond in determined ways to definite stim&lus. 

The origins^ of Reason are found in the modes of 



440 PSYCHOLOGY, A KEW SYSTEM 

action that have tended to the preser^vation of life. 
Instincts and the emotions and feelings associated with 
them form rudiments of Reason. 

The growth and development of the physical corre- 
lative depend on factors which involve all the forces of 
the environment, and all those that may be grouped 
together as of heredity. In each individual the asso- 
ciations formed depend on the external world and on 
the physical base. The mind, and its physical base, must 
never be regarded as passive ; they each represent rather 
a vast complex of forces held to some extent, though 
not entirely, in equilibrium. 

A great proportion of the operations that affect 
consciousness lie berteath consciousness. The mind 
arrives at consciousness at successive moments, and 
discontinuously. 

The progress of the’ mind is this : Vhat the stimuli 
affecting it bring into activity the Fundamental Pro- 
cesses ; and at each moment a new mental resultant, 
vJith correlative base (physical base), is formed ; and 
this in turn determines the manner in which furthfer 
stimuli are received. 

Thus, while the Fundamental Process’es remain con- 
stant, it depends on the constitution of the person and 
his environment what will be the complex of his mental 
operations and of his knowledge. 

The schema of all the operations of a mind, and 
therefore of* any mind, could be exhibited as built up 
of Fundamental Processes ; the actual experiences 
determine hovlr this schema shall be realised ; and there- 
fore in what way the knowledge of one person differs 
from that of another. 

In this summary we speak for convenience of refer- 
ence in such a manner as to imply a conception of 
personality (ego), of will, and of* t,he external world. 
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but it will be feho’Jvn in the course of the exposition how , 
clear notions may be formed of all these by virtue of 
the Fundamental Processes. 

• In the exercise of the mind a certain Hedonic quality 
becomes manifest in regard to every particular operation. 
Associations are determined with more facility when this 
Hedonic quality is positive ; that is to say, pleasurable. 
Hence it is that Agreement causes less disturbance 
to the mind than the contrary, Discrimination ; and 
Association is less conspicuous than Disassociation. 

By virtue of the Feeling of Effort, which is one of 
the elements on which Judgment is developed, and by 
virtue of Impulse, which is an element of Will, the mind 
has consciousness of its movement being determined. 
Hence each individual is enabled to say, I reason. (It 
will be seen, however, that the famous saying of Des- 
cartes, “ Cogito,*ergo sum ” — I think, therefore I am — is 
an inversion of processes which are far removed from 
the fundamental.) 

By the Process of Memory, associations, and there- 
fore the most complex combinations, may be formed 
between ideas and Presentations. 

But we sa};’ a certain course of Reasoning may be 
true or untrue. By true we mean correspondent to the 
course of Nature. 

As, however, we deal with Nature in synthetic forms, 
and we observe frequent correspondences, or sequences, 
that are not invariable, it is evident that ‘errors may 
arise. 

Errors arise very frequently, and are fndeed almost 
inevitable except in those ^operations in which, as in 
geometry, the appeal to experience is made at a level 
as fundamental as possible, and where at each step the 
closest regard is paid to the due functionihg of the 
mind, ultimatelj^ in Accordance witli th*? Fundamental 
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Processes. Yet even in elementary geometry misappre- 
hensions occur, and in the case of extended argumenta- 
tion in geometry, many of the greatest geometers have 
been led into error. 

Belief refers to an active condition of the mind where 
the resultant of the thought is felt to be in accordance 
with the invariable courses of Nature. The Hedonic 
sense is here manifested. 

‘But there are many varieties of causes that may 
produce error in Reason, such as faulty symbolisation, 
and such as have been already discussed, and the failure 
may give no indication in consciousness. 

The feeling of certitude in Belief is of no value as 
a criterion. It is often strongest in those minds least 
informed and least accustomed to deliberate. The sole 
criterion of Truth is to be found in the appeal to the 
course of Nature at the most fundamental level possible 
to our access. I^ven then there is no absolute criterion. 

The only resource is found in testing incessantly the 
correspondence of our beliefs with the course of natural 
phenomena. 

The conclusions found in exact science, as in geometry, 
are immeasurably more secure than those arrived at by 
untrained minds in the course of speculation in ill- 
defined regions. 

What is spoken of as complexity in a subject has 
reference less to the actual nature of the subject than to 
the conditions under which our minds obtain cognisance 
of its complexity, and it may be roughly said to depend 
on the great ‘diversity of the objects, on the operations 
of abstraction involved, on the difficulties of forming 
plose associations, on the (difficulties of Memory ; and 
most of these difficulties may be summed up by saying, 
unfamiliafity. Therefore in such matters of thought 
constant exerctse is necessary, practice in the details 
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of the subject idealt with, the use of aids to Memory, 
or, in default of that, good arrangement for constant 
reference and verification ; and, above all, good systems 
of classification. 

Classification as applied to external realms, such as 
in scientific work, is not a mere mechanical device. 
Classification implies the search for a principle of 
division. In order ;that the principle of division may* 
be deep and valid, persistent analyses, and continued 
research in the realities of things, are necessary. This 
method of analysis, of generalisation, of classification, 
should be early adopted and so actively applied that 
it becomes the habit of movement of the mind. 

From deep generalisation and classification, the mind 
should proceed to the consideration of their adaptation 
to particulars, and when any discrepancy is found, that 
should be the basis of new efforts of discovery. The 
scientific system should not dry the mind, and particu- 
larly should leave unimpaired lively apprehension, 
curiosity, activity, fancy, and imagination, and the great 
forms of energy implied in setting forth, after deep 
reflection, well-based strategic lines of research, and 
working these but with patience and resolution. 

The mind should neither diffuse its energies too 
greatly, nor limit itself too much to the confines of 
what is called a “ specialised ” science, for the division 
of the sciences is artificial and in part unallowable. 
Aid should be sought from all sources, and particularly 
where technique is required care should be taken to 
secure skill and familiarity. Thus the microscope and 
the telescope really change the environment for us 
within the scope of their operations, and enable us 
to see into deeper correspondences and invariable 
sequences of Nature than would be possible without 
these aids. 


II— 5 
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Reason moves to the search of ti'utlj, and all pre- 
judices, predilections, artificially inspired doctrines, if 
untrue, are inimical to the right use of Reason. 

From all that has been said arises also the notipn 
of the structure of the mind, as we might, in graphical 
language, call it. We find that the minds of highest 
structural development are those that move by seeking 
•principles of generalisation in the most fundamental 
concordances of Nature ; and we find also in the history 
of the world that such minds have been most fertile 
also of practical results. 

There is now presented a conception of Reason very 
different from the dry and colourless series of processes 
into which it is generally analysed, or from the mere 
" chain of Associations ” put forward by certain philo- 
sophers. We have the apprehension of Reason as a 
thing of activity and life, not merely dcawing its stimu- 
lation or fund of knowledge from the objective province, 
but being really dependent on, though not dominated 
by, a thousand things of the wondrous order of the 
external vvorld, from its most astonishing phenomena* 
to the faintest intimations of existences not underj^tood ; 
and that these outside influences impinge on a mind of 
highly organised energy, and, in consequence, of great 
moving stability ; and that to express the process of 
the formation of the instantaneous resultant, we must 
evoke complex images such as that of the magazine of 
stored knowledge, the influence of heredity, the sway of 
passions and emotions, personality, will power, the 
great moral qualities such as courage or those implied 
in purpose and the search for truth. 

All these again are linked indissolubly to the physical 
basis. So that for the complete contemplation of Reason 
we have* the spectacle of a complex of amazing and 
diverse activif^'", thp Mind, associated in a manner not 
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in the least urJderiStood with the physical base, of which , 
the brain forms a part, and cast into a certain environ- 
ment from which it derives its stimulus and its real 
knowledge, the immediate environment being in turn 
a portion of a greater Universe alive with myriad forces 
of which our senses suspendtid in Space catch in re- 
stricted spectra only some selected few. 



CHAPTER III 


EfXTENDED OPERATIONS OF REASON IN SCIENTIFIC 

FIELDS 

§ I. Critical Examination of Scientific Results 

It may be interesting now to examine closely the 
modes of reasoning in one or two examples of high 
scientific importance. We will consider the value of 
what is called the opsonic index in the treatment of 
cases of tuberculosis. 

It is well, hqwever, to refer, however briefly, to the 
history of the science of medicine in as far as bearing 
on this subject, so that the course of the argument 
may be rendered sufficiently clear even to those who 
have had no previous acquaintance with the terms. 

Jenner in his investigations on small-pox became 
impressed by the observation that milkmaids were 
comparatively free from the malady.^ 

Investigation brought to light the fact that it was 
not uncommon to find that a milkmaid had had a sore 
finger, followed by physical signs and symptoms that 
suggested a mild case of small-pox. Under such circum- 
stances also it was observed that the sores had been 
a consequence of touching similar sores on the animal, 
as in milking. 

* The complete history of vaccination: takes us back beyond the time of 
Jenner. It is tady Wortley Montagu to whom is due the introduction to Western 
Europe of theories practices of a rough mode of inoculation which she had 
observed in Constantinople, 
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The circuJistahces, except in -regard to the mildness 
of the disease, bore such a resemblance to those of 
ordinary cases of small-pox that, associations leading 
the mind to generalisation, Jenner concluded that the 
milkmaid in question had acquired the small-pox, that 
these cases of small-pox were less virulent by reason 
of the infection coming from the cow, and that an attack 
of the kind made it improbable that the patient would 
be again attacked. From this observation it was* an 
easy step to suggest that freedom or immunity from 
dangerous small-pox might be secured by vaccination ; 
that is to say, by inoculating a person deliberately with 
the infective substance derived from the cow. 

The notion of inoculation thus became familiar. By 
reason of the classification of diseases it was evidently 
no great step to suggest inoculation in other diseases, 
but the conditions of obtaining the infective substance, 
or what we now call the virus, were «ot so evidently 
presented. 

The next decisive step was due to the researches t>f 
F^steur, who proved in the case of anthrax in cattle 
that the disease was due to a certain bacillus ; that it 
was possible 'to cultivate this bacillus ; that it was 
possible also to render it less virulent by subjecting 
it to unfavourable conditions, as by inoculating animals, 
(guinea-pigs), and obtaining the bacillus again; that 
a milder form of the disease could be communicated to 
cattle by inoculation with the bacilli thus rendered less 
virulent. 

Though the microbe of small-pox fias not been 
demonstrated, the theory becomes easily suggested that 
the process there resembles that observed in anthrax. 

In tuberculosis the bacillus has been demonstrated, 
therefore it required no great step to suppose that it 
would be well to adopt a method similar to that employed 
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in anthrax. Difficulties arise, however, with regard to 
the processes for rendering the bacillus less virulent, 
or, as it is called, attenuating the virus. 

The next advance is due to Metchnikoff. He pose'd 
the problem : In what way is a disease overcome and 
eliminated from the system ? He demonstrated that 
certain cells in the body, of which the white blood- 
corpuscles may be taken as examples, have the power 
of moving in the blood-vessels and elsewhere among 
the tissues, that these cells ingest them and so destroy 
the microbes. This action is called phagocytosis. 

The problem of immunity must next be considered. 
In what way do the changes that accompany recovery 
from certain diseases render the subject secure, at 
least for a time, from a second attack ? The question 
is not solved by pointing out the action of phagocytosis, 
for phagocytosis was present during the first attack, 
and was indeed the means of overcoming and eliminat- 
ing the microbe. 

We may, however, find it interesting to consider 
this question in dealing with the diversity of opinidn 
that actually arose between Metchnikoff and Wright. 
Wright found that under certain conditions the re- 
sistance of a person to infection was increased. The 
resistance was shown by a greater activity of ingestion 
and destruction of the microbes. This was proved 
by actually examining under the microscope a large 
number of phagocytic cells, or phagocytes, and count- 
ing the microbes contained in them. 

Metchnikoff, following a tendency which we have 
already noticed of extendjng, perhaps unduly, the 
scope of phenomena which have been especially studied 
(see pp. 391 et seq.), attributed the increased phagocytosis 
to increased ^ower in the phagocytes themselves. 
He considered that they were stimulated by some new 



REASO]^ IN SCIENTIFIC FIELDS 449 

substance entering the blood aa the result of changed 
conditions. 

Wright’s investigations led him to suppose that the 
result was brought about not by stimulation of the 
phagocytes, but by rendering the microbes themselves 
less able to escape the phagdcytes. 

In what way could the question be decided? Wright 
adopted tests which were in accordance with good 
reasoning, but which would be available only tcf an 
experimenter possessing a mastery of technique (see 
pp. 405, 408, 412, and 421). 

He obtained a suitable stock of white blood-corpuscles 
from the blood, keeping them in a glass tube of small 
calibre. He then obtained a stock of tubercle bacilli 
from a culture, and these also he kept in a small 
glass tube. He next ‘obtained a certain quantity of 
the serum of* normal blood. He then drew off a 
certain measured quantity, which would correspond 
to a certain number, of the white blood-corpuscles, 
and a certain quantity also of the tubercle bacUli. 
Then he mixed the measured quantities of phagocytes 
and ‘bacilli in a certain quantity of serum. 

Subsequently he examined the phagocytes under 
the microscope, and taking a number large enough 
to secure a good average, he counted the ingested 
bacilli. 

For comparison he obtained a stock of phagocytes from 
the blood of a person suffering from tuberculosis. Then 
with this change he performed an experiment similar 
to the first, all other things being equa>. He observed 
that the phagocytosis was equivalent to that of the 
first experiment. 

Next he varied the conditions of experiment by 
using, instead of normal serum, the se»Jum of the 
blood of the tuberculous patiejit, -iSut with all the 
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other conditions similar to those of the firijt experiment. 
He found that phagocytosis had diminished. 

Then the serum of a patient exceptionally strong in 
resistance at the time was substituted for the seruro 
used in the previous experiment, but with the other 
conditions similar to those of that experiment. Phago- 
cytosis was found to have increased above the normal. 

This series of experiments demonstrated to Wright’s 
sati-sfaction that the changes in the serum, correspond- 
ing to lessened or . increased resistance to infection, 
affected not the phagocytes but the bacilli. The sub- 
stances which change the character of the serum are 
hence called opsonins, from the Greek opsonao, I 
prepare a banquet. 

We may defer the discussion of these experiments 
until we have considered a further step based on the 
theory so established. It is necessary to note previous 
experiments of Koch, who, in view of the fact that 
attenuated virus of the bacilli was not available, made 
use of a preparation from dead bacilli, which he called 
tuberculin. 

Inoculation by tuberculin produced a “ reaction.” 
In some cases the “ reaction ” was s6 severe as to hasten 
the patient’s death. In other cases the symptoms and 
signs of the reaction gradually subsided. 

Wright interpreted these results as correspondent 
to the amount or efficiency of the opsonins in the blood. 
Thus where .the effect of the inoculations by injections 
of tuberculin was to increase the resistance, the opsonins 
had increased v in power and had rendered the bacilli 
an easier prey to the phagocytes. 

In the cases where the patient’s resistance dimin- 
ished, the power of the opsonins had decreased even 
below that, which prevailed previous to the injection. 

Hence the bacilli, became more active. 

« 
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In Koch’^ eaHier experiments no accurate means^ 
had been employed to estimate the appropriate dose, 
nor was any method available by which the condition 
©f reaction could be correctly ascertained in terms of 
increasing or decreasing resistance of the patient. 

But when Wright had Established his theory of 
opsonins, the next step was relatively not difficult. 
He had only to estimate the efficacy of the opsonins 
at intervals after the injection, and he had thus a dear 
indication of the progress of the reaction. Moreover, 
since the efficacy of the opsonins is estimated by an 
actual count of the bacilli found ingested in, say, a 
hundred phagocytes, there is obtained a numerical 
representation of the efficacy of. the opsonins. 

If, then, unity be selected as the measure of normal 
phagocytosis, an increased phagocytosis might be repre- 
sented by 1*3, while a diminished phagocytosis might be 
represented by '6. The opsonic index, would be i'3 in 
the first case, and '6 in the second. 

Now the object that the physician has in view is to 
increase the powers of resistance, if they be too low; and 
this increase is shown, by the method adopted by Wright, 
by an increased opsonic index. The physician may. ex- 
press the matter briefly, by virtue of that symbolisation 
which is at the base of all our reasoning, that his aim 
is to increase the patient’s opsonic index in those cases 
where it is below the normal. 

The next step involves less difficulty *in reasoning 
than in the technique of the subject. It is necessary 
to ascertain in which way the opsonic •index becomes 
affected by doses of tuberculin of various strengths, 
injected at intervals selected according to the purposes 
of the experiment. 

Meanwhile, experiment and observation had suggested 
many changes in thd preparation of tuberculin. W right 
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^ found that much smaller doses than those originally 
employed were indicated. He discovered also that the 
usual sequence of events, with regard to the opsonic 
index, was that it showed a small initial fall of short 
duration, then a gradual large rise, and then a much more 
gradual fall.^ 

When the opsonic index reached the normal again, 
the time was appropriate for a new injection. A similar 
sequence followed. Therefore, if the dose of tuberculin 
were properly estimated, and the time of injection 
correctly determined by the opsonic index) the advan- 
tage to the patient was due to the opsonic index being 
kept above the normal for considerable periods as 
compared with those of the initial fall. Hence a net gain 
resulted. 

Wright also found that if an injection were employed 
when the opsonic index was rising, the effect was to cause 
a sharp and prolonged fall. 

These experiments indicated the errors of Koch's 
eKrlier method, and afforded a safer and more accurate 
means of employing the tuberculin preparation. ' 

In the whole development of the subject that has led 
to the employment of the opsonic index in the treatment 
of tuberculosis, we have another example of the vast 
practical results that accrue whenever accurate obser- 
vations, combined with a habit of generalisation, have 
enabled us to discover a secret of nature. 

It may btf well, therefore, to consider in some detail 
some of the steps of the process of development. 

Jenner’s orfginal observation of the comparative immu- 
nity of milkmaids from virujent small-pox was first an 
association with some one milkmaid and immunity. But 

* The usual explanation of these events does not take into account all the 
factors and is a4 best only hypothetical and tentative. An important lacuna here 
should be filled up by physiological and clinical oJ^servati«»ns in a great number 
of cases, and extending over Idkiger periods of time thjwn those hitherto considered. 
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the strength of this association 'depended on the asso-N 
ciations already formed in the course of observation on 
the subject. The generalisation tentatively formed that 
Inilkmaids were less subject to virulent small-pox than 
others was found to be justified. That was simply a test 
in experience by a form of statistics. 

Now this generalisation must imply classification. 
This implied association of agreements and also of 
Discrimination. And as the mind proceeds from Asso- 
ciation to Association, a search is made amongst those of 
Discrimination for the grounds of association of milk- 
maids with immunity. Here, then, we come to obser- 
vation, that is, to experience, with the intention of 
searching for some deep association corresponding to 
cause and effect. 

Since small-pox is a disease that shows itself by 
eruptions on tlfe skin, any sign of any sores or eruptions 
peculiar to, or unusually frequent amongst, milkmaids 
would attract attention. Then the origin of such a sore 
would be investigated. At length we should be led “to 
Connect the sore on the cow with that on the milkmaid’s 
fing?r. 

During the whole progress of this investigation, the 
methods employed are those of the Fundamental Pro- 
cesses and their combinations. Consider, for example, 
the meaning of the term “ observation.” Here we have 
the Immediate Presentation of objects. Then we have 
Agreement and its inverse. Discrimination,' which breaks 
the Units so presented into others. With each of these 
we have Associations formed in all manner of con- 
nections. 

Then by new observed Agreements we have new 
Units formed by combinations proceeding from various 
Impulses, an4 leading to new Associations. All these 
processes are so familiar, and so rapid^ and so automatic 
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that they escape the analysis of most of those who 
perform them, especially as by their familiarity they are 
for the most part indicated by symbols, and the whole 
scope of the associations of the symbols does not call 
forth attention. 

Not only objects but' acts often repeated become 
known as Units, become symbolised, and form their 
associations. Now, just as in finding one’s way in the 
Cit^^ to a known point, for example, the Monument, we 
continually form the association of our journey thither 
with that of each new association arising inexperience ; so, 
in a search for some indication regarding small-pox, we 
form, with all the associations that arise in experience, 
the association of a search for causes, consequences, or 
other associations with small-pox. In this way, and by 
disassociating all that seems to lead us away from our 
search, we direct our observation to (that is, by asso- 
ciations we form pur course of experience of) the physical 
properties and acts that form in milkmaids a basis of 
Agreement between themselves and Discrimination from 
others. 

The whole of our language is built up by symbolisa- 
tions of objects met in experience, of abts frequently 
performed, and of those combinations of all of them 
which are so common as to require frequent reference. 
But it is well to show that such a symbol as observa- 
tion may be reduced to terms of experience of the 
Fundamental - Processes. 

We find that the solution of the problem so far 
depended mainly on observation, but observation 
implying a great deal of work and good judgment 
(see pp. 332, 353, and 419). The progress is by a series 
of tentative generalisations which become tested by 
observation* (see pp. 333, 340> 384» 397> 4^8, also 393, 
394, 420). Thu^; it. might at fir^t. appear that the 
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explanation of immunity from . small-pox would be, 
found in considering not the liability of milkmaids to 
disease, but some factors of their superior general 
health. They get up early in the morning, they take good 
exercise in the fields, they have good appetites, they 
eat nourishing food ; they have not, as a rule, rriuch 
vvorry derived from their work. But by considering 
other country-folk who were not specially free from 
small-pox, but whose general way of life was as heahhy 
as that of the milkmaids, the investigator disassociated 
all suggestions arising from that side. Thus at length, 
by reason of the mind becoming freer to form fresh 
associations, after a series at first complex has been 
made familiar (see pp. 46, 344, 401, 412, 415, 416 et seq^, 
the investigator returns with renewed energy to the 
special features of a milkmaid’s physical life, and he 
at length finds, that the solution of apparent immunity 
resides in a special liability to disease. ,The explanation, 
he further observes, is that the disease so acquired is 
of mild form. 

To those who think that the problem was really 
an easy one, it must be remarked that generations of 
physicians before the time of Jenner had sought, all 
sorts of explanations for small-pox and had employed or 
suggested all sorts of fantastic remedies. 

In our own day the cause of appendicitis is as 
mysterious as was formerly that of small-pox. All sorts 
of explanations are put forward, sometimes in quite a 
dogmatic style, but the fact that there are so many 
indicates that some of them must be wi*ong. Thus we 
have the prevalence of appendicitis, as estimated by the 
frequency of operations, ascribed to fast life, to drinking 
soda water, to using bread made by machinery, to 
riding in vehicles with pneumatic tyres, to eating straw- 
berries, to over-study, to excess of jr^tohol, to orange- 
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pips, to the progress of surgery; all of which reasons 
‘^may be found gravely set forth in medical writings. 

We may now proceed to consider the processes of 
Reason involved in the further developments. 

It will not be necessary to trace down the analysis of 
every process indicated by. a symbol, for we have already 
considered how this may be done, but we may devote 
some attention to the steps that lay beyond ordinary 
observation. 

Schwann’s work, which was far more general in scope 
than that of Jenner, has already been referred to (see 
pp. 384 et seq^. It has the mark of genius in this particu- 
larly, that a study of apparently great complexity and 
difficulty of access was by a few simple experiments 
made to yield deep truths of amazingly wide application. 
Here we have an example of a mind accustomed to 
work determinedly by deep generalisation, associated 
with the skill acquired in laboratory practice (see 
pp. 405 et seq.y 408, 412, 421). Hence Schwann was able 
to^ test a theory that had remained a vague speculation 
with others. 

Pasteur’s work in anthrax involved much the ,<jame 
faculties as that of Jenner on small-pox. .He was, how- 
ever, already in possession of the germ theory which 
served him infallibly as a guiding line of Associa- 
tion. His work of observation was, nevertheless, 
more laborious, and in his investigations he not only 
observed actively, and long and patiently, but he 
questioned farmers, peasants, dairy people, all who 
could throw acy light on the habits of cattle likely to 
be associated with anthrax. This observation implied 
formulating all manner of theories which he tested by 
concordance with actual experience. When Pasteur 
had at length demonstrated the anthrax bacillus as the 
cause of the disease, the next st§p towards finding 



immunity was n^t difficult, for strong associations had 
already been created between smalJ-pox and immunity^ 
hence between immunity and any diseases which could 
Jdc expressed in a classification containing swall-pox, 

Superior insight and superior energy of mind were 
required to produce the notion of preparing artificial 
conditions for the attenuation of the virus. The 
operation of mind is here at one point the inverse of 
that of Darwin’s apprehension of the principle of 
Natural Selection. Darwin, impressed by the changes 
in structure produced by artificial selection, as in 
breeding pigeons, sought for an explanation of the 
phenomena in cases where this artificial selection could 
no longer apply. 

Pasteur, familiar with instances of immunity from 
disease produced naturally, had to inquire in what 
way he could^ artificially prepare the necessary con- 
ditions. 

These notions are not apparently so recondite to us 
as they might once have appeared ; but they coujd 
only occur to a mind working determinedly and 
energetically along a certain line of research, so that 
extraneous distracting associations were excluded, while 
those that seemed to lead to a definite object came with 
a lively impulse and brought stimulus to the thinker’s 
energy (see pp. 398 and 419). 

Then the notion itself would have been without 
consequence in the mind of a man who had not acquired 
a grasp of technique, for the difficulties and complexities 
of the subject would have discouraged him. 

Pasteur treated the bacilli to different temperatures 
so as to observe the mdst favourable and most un- 
favourable conditions of their activity. The sugges- 
tion arose through the deep generalisation^ by which 
he considered fhem,,as he would have ^considered larger 
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animals familiar in natural history, with regard to their 
entire environment ; and it was further necessary to 
consider in the widest generality the objects to which 
the symbol, environment, could be applied. 

If now we proceed to the discussion of Wright’s 
work we shall be impressed by the importance of a 
mastery of technique, for the difficulties that lay in his 
path were less those of suggestion of theories than those 
of the means of adequately examining them. 

Metchnikoff had shown that our powers of resistance 
against invasions of microbes depended on*'the activity 
of the phagocytes. Therefore it might seem reasonable 
to say that increased resistance was due to increased 
phagocytic action. 

But the fallacy here involved, at least with regard 
to the general principle, has been already discussed 
(see pp. 333, 391, and 448 et seq.). 

The difficulty arises with the term “ resistance of the 
system.” It is only by observation and research that we 
come to recognise that this involves as one of the 
important features the action of phagocytes upon bacilli ; 
but in elucidating clearly what is meant by the term we 
must have in view the whole process of* phagocytosis. 
And when we consider changed conditions we must have 
in view also the whole process. 

Part of the difficulty arises also from the impression 
of complexity which subjects present when expressed in 
unfamiliar terms and by a series of reasonings which 
present new terms, the full understanding of which is 
only known by'continued analysis. 

Therefore, if we exhibit a similar principle in more 
graphic pictures we may be able better to observe 
sources of error. 

Suppose^ for example, that under normal circum- 
stances a combat l^etw.een a force of Greek's and a host of 



REASON , IN SCIENTIFIC FIELDS 459 

Persians would result in each • Greek killing on an ' 
average three Persians. 

Then if both armies arrived in a place where Greek 
wine was abundant, we might suppose that the Greeks 
killed on an average five Persians. To what should, we 
attribute the difference ? In such a case we might form 
an estimate by the manner in which the men respectively 
fought ; but suppose we had no other means of gauging 
strength and skill than by the issue of the conflict 
itself. We would at least be careful not to assume that 
the whole difference was due to the increased vigour 
of the Greeks. In this case we would be aided by 
associations drawn from experience of cases which by a 
broad generalisation might be induded in classification 
with the case considered. 

To decide, we might experimentally arrange a combat 
between Persians who had had access to wine and a 
force of Greeks similar to the other, but who had had 
no opportunity of drinking. Suppose then that the 
result was that the Greeks killed on the average five* 
Persians ; we would infer that the Greeks fought just 
as weJi with or without wine. 

Suppose noVtr that under similar conditions, except 
in regard to wine, the Greeks, with wine, met the 
Persians who had had no wine ; and suppose that the 
Greeks killed three Persians each on the average. Then 
we would conclude that the Persians did not fight so 
well when they had wine ; and that the proportion of 
their fighting power compared to the normal was 3 to 5. 
Then | might be considered as their index under con- 
ditions of the use of wine. . 

Having worked out the necessary conditions for 
ascertaining the influence of a new factor, the wine in 
the case considej"ed, we easily adapt the results ; by 
means of the obseryghce of Agreement In the processes 

II — 6 
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• which differ in the concrete objects illustrating the 
processes ; by observing that these differences, more- 
over, may be covered under a symbol reached by a 
generalisation, as when the Greeks and the Persian?, 
or the phagocytes and the bacilli, are spoken of as the 
two parties to the problem. Having generalised there- 
fore the process applied in the first case we may take 
it step by step, changing the representatives of the 
parties. Therefore, having observed the action of the 
phagocytes on the bacilli in normal serum, and the action 
of the phagocytes on the bacilli in serum of a patient 
of lessened resistance, we must test the action of the 
phagocytes which have been formed in normal serum 
on the bacilli which have been under the influence of 
the serum corresponding to weak resistance. 

We find by experiment, let us say, that the effect 
is the same as in the case where the phagocytes have 
been also subjected to the influence of the serum 
corresponding to weak resistance. 

' We now vary the last experiment by taking bacilli 
which have been under the influence of normal serum, 
and phagocytes which have been subjected to serum 
corresponding to weak resistance ; we find that the 
phagocytic action is equivalent to that of the first 
experiment, where both phagocytes and bacilli were 
taken from those under the influence of normal serum. 

Hence we conclude that the changes in the serum 
corresponding to weak resistance affect only the 
bacilli. 

Various criticisms become now suggested. 

For example, what is a normal phagocyte? It may 
be replied, a white blood corpuscle taken from the blood 
of a healthy person. But individuals of the human race, 
even when perfectly normal, differ widely in size, 
strength, and aiJtivity. I^t would «eem therefore at first 
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sight probable that the white blood corpuscles would 
differ widely in their phagocytic capacity. 

A great number of experiments, however, seem to 
•indicate that white blood corpuscles, whether taken from 
young persons or old persons, weak or strong, show a 
remarkable constancy of activhy. It must be understood, 
moreover, that when in the course of this exposition 
we speak of an experiment, we mean rather the type 
of experiment, for errors of observation are eliminated 
as far as possible by comparing a considerable number 
of experiments. The white blood corpuscle is also 
taken as the average of a great number of white 
blood corpuscles. 

With these provisoes borne »in mind we proceed to 
get white blood corpuscles from the blood of a normal 
subject. But the white blood corpuscles in the blood 
are to the red blood corpuscles in the proportion of one 
to five hundred ; and we .must also separate the blood 
corpuscles from the plasma which represents the liquid 
part of the blood, and from which its serum is derived 
by removing fibrin. Now the familiar process of the 
coagulation of the blood has been greatly studied by 
physiologists, and it is known that it occurs by the 
plasma being changed into serum and free fibrin, which 
becomes entangled with white and red corpuscles. 

The ordinary process of coagulation is not satisfac- 
tory for the purpose now in view, for the white blood 
corpuscles become entangled in the fibrin together with 
the red blood corpuscles. This process of coagulation 
is therefore prevented by mixing the blood with a solu- 
tion of citrate of soda. The process up to this point 
may be summarised thus : 

Weigh out carefully I's grammes of citrate of soda. 
Measure 100 cubic centimetres of distilled v^ater. Dis- 
solve the citrate ^cif soda ifi the water, which thus 
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becomes of strength i‘5 per cent. Take a very small test 
tube an inch and a half long. Fill this with the solution 
to a level one quarter of an inch from the top. Prick 
the finger of the subject. Let the blood fall into the- 
test tube so as to fill it up. Mix the blood and the 
solution. *' 

But now to hasten the separation of plasma, white 
blood corpuscles, and red blood corpuscles, we “ centri- 
fuge.” That is to say, we place the tube in a machine 
which imparts to it a rapid circular motion, the tube 
lying radially. This causes the separation of the white 
corpuscles from the other constituents to take place 
rapidly. The time required is about three minutes for 
a fast-driven centrifuge, but may be a quarter of an 
hour for a slow centrifuge. 

The tube is then taken out and stuck in a saucer 
filled with sand. Then the supernatant -fluid is sucked 
off by means of a capillary tube furnished with a teat, 
the manipulation of which produces the suction. This 
is' a part of the technique which, though simple when 
once mastered, requires considerable practice. 

The white and red blood corpuscles are now mixed 
up in the residue. We must now separate as far as 
possible the red blood corpuscles. This is an act which, 
though of considerable relative complexity, yet finds its 
symbolisation and its starting-point in the disassociation 
of two ideas. It is known from physiology that salt 
solutions act destructively on red blood corpuscles. 
Therefore the residue of the white and red blood 
corpuscles in ‘ the test tube is " washed ” with salt 
solution, the best strength to use being '85 per cent. 
Then the supernatant fluid is sucked off as before. 
Then, as a little detail of the technique, the test tube is 
generally. iftclined sideways, so that, as the white blood 
corpuscles are btst ‘founcj at the Aipper edge, a little 
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error of dipping deeply with the end of the capillary 
tube may not cause the white blood corpuscles to be 
mixed with anything else. A suitable quantity is then 
•sucked off from the edge with the capillary tube. In 
this way we obtain the preparation we require of white 
blood corpuscles. It should be mentioned, however, 
that a pitfall of error has been found in the device 
of the inclined tube. It will be referred to after- 
wards. 

The whole technique, to be executed with ease and 
certainty, requires practice. The process has depended 
on known results. So that finally the application of 
the symbol, “ normal white blood corpuscles,” has 
implied a considerable previous experience. 

Even the technique of drawing off normal blood for 
the purpose of experiment requires some practice. A 
very small tube is used the end of which has been bent 
in a flame and drawn out to a point, which is then 
broken off, so as to leave a communication with the 
tube. It is not difficult to collect in such a capsule, 
ass it is called, blood flowing from a pricked finger. 
Thede is a point of technique even in the pricking of 
a finger. The tip is chosen, and this should be. per- 
fectly clean. A piece of tape or a handkerchief is bound 
round the finger, so as to prevent the return flow of 
the blood from the finger. The finger becomes con- 
gested. A sterilised needle is then made to pierce 
the pulpy part, where the blood-vessels are most 
numerous. The little orifice of the capsule is then 
immersed in the flowing blood, and the capsule soon 
becomes filled. 

The capsule is then sealed at both ends. The serum 
is obtained from the supernatant fluid after coagulation, 
and coagulatioQ is hastened by putting the ‘capsule in 
an incubator at a tpihperatura of 37*' C. The supernatant 
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fluid is then drawn off* with the capillary tube. The 
serum of the patient is prepared in the same way. 

The tubercle bacilli are obtained from a culture of 
tubercle bacilli. This symbol, culture of tubercle bacilli," 
covers in its implied classification many other symbols, 
which become analysed at length into a considerable 
complexity of objects and processes known in previous 
experience. 

An emulsion of tubercle bacilli is prepared with 
I *5 per cent, of salt solution. The strength of the 
emulsion is estimated by direct vision by what must 
be considered rough tests, as compared with the 
standards of precision usually aimed at by science. 
The solution should be turbid, but not thick. 

The technique of the mixing of the tubercle emulsion, 
the white blood corpuscles, and the serum demands a 
certain skill of manipulation, for as thd quantities are 
all small, the mixing is effected by means of the capillary 
tube provided with the teat. It is necessary first to 
calibrate, or graduate, the tube, not according to any 
given scale, but so as to measure off in the tube lengths 
corresponding to a given volume. This is donfe by 
drawing into the tube a certain quantity, or, as it 
appears in the tube, length of water, and marking its 
extremities in the tube. The water is then, by manipu- 
lating the teat, drawn along the tube, and its extremities 
marked in successive situations. 

Then we know that the volumes included between 
markings of the extremities are equal. 

Then the tube is used to draw up a certain quantity 
of white blood corpuscles ; then a small bubble of air 
‘ is admitted, and then an equal quantity, measured by 
the marks on the tube, of tubercle emulsion is taken up. 
A similar ^'process is carried on with , respect to the 
serum. 



REASON IN SCIENTIFIC FIELDS 465 

Then, by a pressure on the tgat, all these quantities^ 
are expelled on to a clean glass slide, and so mixed. 
The mixed substance is again sucked up, and again 
expelled, and this process is continued, four or five 
times, until the mixture is fairly uniform. 

The tube is then placed ir? an incubator for a given 
time, generally fifteen minutes. The next process is 
that of counting the tubercle bacilli ingested by the 
white blood corpuscles. But how is the count to ‘be 
made ? 

Here again we meet with a symbol — count — of which 
the complete meaning can only be expressed by an 
analysis involving many objects and complex processes 
which have already been within ogar knowledge. 

The count is made on a glass slide under the micro- 
scope. But as the whole number of the phagocytes 
and the bacilli .cannot be counted, it is necessary to 
take an average. The only way available of taking 
an average of unknown quantities in this case is to 
obtain from the mixture a film of even thickness spreq,d 
over the glass slide. 

This is done by taking a quantity, a few drops, of 
the mixture on the slide, and then scraping it off with 
another slide held so that, while its edge rests in" the 
first slide, it is drawn along that slide. The whole of 
the mixture cannot be scraped off ; a smear is left which 
is taken to represent the average of the mixture. This 
part of the technique has also been modified. The 
best means now in use of obtaining an even film is to 
use a scraper slightly concave at the ‘edges so that 
the centre part does not come into contact with the 
slide. 

The slide is then stained by a process of which the 
object is to show the bacilli clearly in the \\;hite blood 
corpuscles. Tlie ^s^ain is t^at \jsed to identify the 
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tubercle bacilli in the first place, and there is nothing 
especially noteworthy in its application here.^ 

Even then the whole number of the white blood 
corpuscles on the slide are not taken into account. 
What appears to be a good part of the film is selected, 
and the bacilli are counted in the white blood corpuscles 
taken in a certain order, until a fair number, say fifty, or 
in some cases a hundred, of the corpuscles are taken. 
Then the total nunber of the bacilli counted is divided 
by the number of the corpuscles, so as to give the 
average for one white blood corpuscle. 

A similar test is now employed, with the substitution 
of the serum of the blood to be tested for normal serum. 
The count is established as before. Then the ratio of 
the number obtained with the tested serum to that 
obtained with normal serum gives the opsonic index for 
the tested serum. Wright expresses the opsonic index 
as equal to 

phagocytic count of the patient’s blood 
phagocytic count of the normal blood. 

We may now interrupt this line of discussion for ^ 
while in order to discuss the meaning of compl^^xity 
in such a case (see pp. 88, 140, 236, 340,. 383, 389, '400, 
410). Then we will consider some criticisms of the 
matter which may readily be suggested. Then we 
will regard the whole question in broader relations. 

The series of operations described becomes so familiar 
to laboratory, workers that it is performed with no sense 
of effort whatever— not even when, as often happens, 
errors are committed through faulty technique. Yet, at 
the first presentation, considering the entire method 
from the beginning, it seems ‘complex. 

' The question of staining is, however, of great importance to the whole 
method. Dr. Hans Much has demonstrated tubercle bacilli which are not 
“ acid-fast.*’ Hf^Dold Arbeiten aus dem Kaiserlichen Ge&undheitsamte/* 1911) 
has carefully considered the whple ques|ion. 



REASON IN SCIENTIFIC FIELDS 467 

It will be recognised that i^i this case also, as ia 
other quite different fields (see pp. 410 et seq.), the im- 
pression of complexity is derived from unfamiliarity 
•with objects and processes, with the difficulties of 
following a long series of processes without confusion 
due principally to failure of* Memory, or to lack of 
Discrimination in too rapid a review. Then, since 
appeal has frequently to be made to results already 
known and stored up in the mind, the impressiort of 
complexity would arise if this acquired knowledge were 
badly arranged, as by faulty classifications (see pp. 141 
and 389). 

Complexity would occur also if this knowledge had 
not been considered so thoroughly and from so many 
points of view ; that is, with regard to so many associa- 
tions, linked in deep generalisations, that, when en- 
countered again with unfamiliar superficial differences, 
the danger had become lessened that ^ it should fail to 
suggest the proper associations. Practice producing 
familiarity removes all these difficulties. • 

, Huxley said that there was nothing distinctive in 
scientific reasoning, that science only used the methods 
of common sense. This is true in so far, as we have 
shown, that every process of Reason in any field may 
be reduced in expression to terms of the Fundamental 
Processes. 

But in a case such as we have considered we see 
that no argument could be conducted wkh one un- 
acquainted with the terms, or the methods they 
symbolised. Further, since reference is nfade frequently 
to certain results, already established, and these are 
applied in new associations, it would be necessary 
to know of these results ; otherwise the exposition 
would become at length a treatise on the subject 
involved, beginning ^at the fq/undation. 
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The man of ordinary common sense, unacquainted 
with science, is struck by the complexity of its reason- 
ings, and it was the expression of this view that called 
forth Huxley’s remark. Scientific reasoning is de- 
veloped from common sense by directing it to objects 
classified according to a good system for covering a 
wide field ; by storing up its acquired results by 
classifications which make them not only compendious 
but accessible to reference and suggestive in their 
associations ; by making all observations and records 
as accurate and precise as possible ; and by being 
continually progressive in well-directed effort. 

But we have in these terms expressed the general 
principle of Evolution, and if the theories which 
Huxley advocated in that matter be true, it is to 
Evolution that the difference is due even between a 
man and a horse. Huxley’s remark should be modified 
accordingly. 

Moreover, it must always be borne in mind that 
though every example of Reason may be reduced to 
expression in terms of the Fundamental Processes and 
the objects of experience, yet by virtue of the uncertainty 
of those objects of experience it is difficult to express 
formally the scope of any problem. We have seen 
that even in geometry something is assumed from 
experience more frequently and in greater measure 
than is definitely stated. In dealing with phenomena 
the assumptions are larger and more difficult of proof. 

Thus calling phagocyte, P ; normal serum, N ; serum 
to be tested, T; and bacilli, B ; we might say 

P + N acting on B + N produces result R 
P -f T „ ,, B -4- N „ „ R 

P.-f-N „ „ B + T „ ^ „ r 

P + T „ B ih T „ r 
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Therefore the difference of results is due to the 
difference of N and T as affecting B. 

But in reality we cannot make this sharp distinction, 
f^r when we take white blood corpuscles, or phagocytes, 
which have been subjected to the action of a patient’s 
serum, and bring them into contact with bacilli which 
are then under the influence of normal serum, we 
change the conditions of the activity of the corpuscles. 
The corpuscles may find a new stimulus in the very 
fact of fresh^ contact with normal serum. 

It may be asked whether the process necessary to 
obtain a quantity of white blood corpuscles does not 
greatly alter the characteristics they display in the 
blood itself. That may be so, *but the test after all 
is not between the white blood corpuscles so obtained 
and those in the blood, but between normal serum 
and the serum- to be examined. We are therefore 
less concerned with possible changqp in the white 
blood corpuscles than with the necessity of their giving 
fairly constant results in the conditions under which 
we use them. 

TMis constant character of the white blood corpuscles, 
as well as the constancy of normal serum, and. the 
constancy of the emulsions of tubercle bacilli, may be 
tested thus. We institute a series of expefiments with 
a certain sample of normal serum : then institute other 
series with other samples with the same emulsion and 
the same stock of white blood corpuscles. * 

If then within reasonable degrees of divergence we 
find the results agree we declare that normal serum is 
constant. 

Thus if we took the results from the first serum 
as I, and found that the opsonic index for any other 
normal serum jiaried only between the linAts '8 and 
1*2, then we should have reason*: to be content, for 
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, the serum of tuberculous patients is found to show, 
if several tests be made, wider divergences. 

Normal serum is generally obtained by mixing the 
serum of several, say half a dozen, persons in ordinary 
good health. 

Next having ascertained the constancy of normal 
serum, and having ascertained also by similar means 
the constancy of the emulsion of tubercle bacilli, we 
may change the origin of our white blood corpuscles. 
It is found by actual experiment that white blood 
corpuscles from most varied sources show a remarkable 
constancy of constitution and activity. 

The statistics given by Dr. Alexander Fleming, a 
pupil of Wright, are .notable in this respect.' 

But this discussion still leaves the efficacy of the 
method a matter of debate. 

The results obtained by Fleming, with regard to 
the constancy of the white blood corpuscles, even 
from diseased sources, are so contrary to what might 
have been expected prior to this evidence, that one 
is tempted to ask whether a sufficiently large number 
of experiments have been undertaken to eliminate 
accidental sources of errors, and coincidences. More- 
over, the “ personal equation ” as it is called, that is 
to say, sources of error due to the idiosyncrasies of 
the experimenters, should always be eliminated by 
a sufficient number of controlling tests of other experi- 
menters. 

Then again there is no part of the method that 
does not require some experience ; and at crucial 
points some judgment of selection is demanded. For 
• example we have twice a selection of averages from 
the results of phagocytosis ; once in obtaining an even 
film to represent a few drops of thq,, mixture, whic h 

* See th# Practitiofi^r for Max 1908. 
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drops, again, represent the whole mixture containing 
the serum, the bacilli, and the white blood corpuscles ; 
secondly, in taking a certain relatively small number 
o^ white blood corpuscles in the film to represent the 
whole number. 

It is very important to examine with the most scrupu- 
lous care every incident of the technique, for as we are 
not dealing with quantities precisely defined, errors 
are bound to arise. If, then, the probability of an 
error were at any one step x to i, and at the next 
step y to I,* then taking both steps the probabilities 
would be xy to i. Consequently in a process involving 
many steps small probabilities of error multiply to 
something considerable. 

We have found that the white blood corpuscles are 
relatively constant ; but we have in our preparation of 
white blood corpuscles many things to consider besides 
this original constancy. 

Thus the following sources of error may be cited in 
regard to the white blood corpuscles alone : 

.1. The exact volume may not always be taken up 
in thecapillary tube. This source of error is not very 
important. 

2. Air bubbles taken up in the mixture make the count 
irregular. Good technique should avoid this.- 

3. Violence in mixing may injure the white blood 
corpuscles. This source of error is apparently minimal. 

4. The variation of the time of incubation. This 
source of error is eliminated by always taking the same 
time. Small accidental errors are negligible. 

5. The technique of the inclined tube, which was 
thought to afford the best means of taking up the white 
blood corpuscles in the capillary tube, was found to be 
occasionally a source of serious error, for the salt solution 
was never wholly rerpoved, ai\d this, diluted the*prepara- 
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tion of white blood corpuscles ; consequently the number 
* of white corpuscles was not always the same for the 
same quantity taken up by the capillary tube. It has 
been found preferable to shake up the white blood 
corpuscles with the red, and take up an even mixture 
of both. „ 

6. Mixing with red blood corpuscles may produce 
serious errors in cases where the red blood corpuscles 
become agglutinated or stuck together. The considera- 
tion of this question opens up an extensive field of 
technique. 

7. The origin of the white blood corpuscles, from 
healthy or unhealthy persons, is not a matter of in- 
difference, but the constancy is much greater than one 
might expect. I 

8. Serious differences are observed if the white blood 
corpuscles are obtained at different times and in different 
ways. 

9. The centrifuging affects the white blood corpuscles. 

Different rates of speed and different periods of appli- 
cation cause errors. , 

10. The freshness of the white blood corpuscles is a 
matter of importance. 

With the bacterial emulsion we have also several 
sources of error ; 

1. Uneven suspension of the bacilli in the emulsion 
produces error. 

2. If the salt solution used in making the emulsion 
be weaker than i‘5 per cent., the results are not quite 
reliable. 

3. The length of time during which the bacilli 
have grown in artificial culture affects the results 
seriously * 

4. Agglutination of the bacilli would cause important 

* CC^note p. 13. 
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errors, but this may be avoided by previously heating 
the bacilli to 100” C. 

5. Sometimes the bacilli ingested do not show up in 
i;he count, because they have not taken the stain well. 
Errors so caused might be serious.^ 

There are other sources of, error in connection with 
the serum. 

1. The presence of red blood corpuscles in the serum 
is a possible source of important errors. 

2. The length of time which has elapsed since the 
serum was drawn affects the result ; after a week the 
difference may be considerable. The variation is, more- 
over, irregular. 

3. If air be allowed access to the capsules containing 
serum, the quality of the serum becomes changed, and 
after some hours the change is important. 

4. The capsule may be over-heated in sealing it. 

5. The temperature at which the serum is kept is of 
importance. 

With so many sources of errors, and with these 
errors having a multiplied importance, it is not 
surprising that the results obtained by different ob- 
servers vary go widely as to deprive the method of 
much of its usefulness. 

In foreign countries the method has been criticised 
adversely. Hans Much, a German authority. Director of 
the Department of Experimental Therapeutics in the 
Eppendorfen Hospital, goes so far as to ^question the 
interpretation of the ingestion of bacilli by the phago- 
cytes ; and he therefore joins issue with .Metchnikoff as 
to phagocytosis being the chief, or even an important, 
defence against bacterial* invasion. Some American 
authorities have condemned not only the technique, but 
the whole theory of opsonins. A pupil of Wright, the 

^ CL note^p, 470. 
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]ate J. H. Wells, in a series of special experiments, 
found : “ The anti-bacterial defence in children cannot 
depend upon the opsonic content of the serum.” This is 
one of those disconcerting conclusions, already referred* 
to, which indicate the necessity of a revision of the 
whole theory until the sou’-ce of the discrepancy becomes 
manifest. 

It is partly on account of these divergences that we 
have chosen for discussion the question of the opsonic 
index. For here we see a subject investigated by the 
finest scientific means at our command in such a field, 
serving also to illustrate a technique which at many 
points wins our admiration, allowing its methods and 
its results to be indicated step by step, repeating its 
experiments a hundredfold, inviting criticism and exami- 
nation in every incident of its progress, producing 
consistent and highly valuable results in the hands of 
some, and yet failing to convince others equally sincere 
in their desire for valid results, and even producing in 
tl^e minds of a few a feeling of doubt upon the preceding 
results which had led to its suggestion, and which had 
been considered established (see pp. 347 et seq^. 

The causes of the discrepancies of opinions may now 
be considered. They must eventually be referred to the 
Fundamental Processes. These are functions one of the 
other (see p. 35), but we may make certain distinctions, 
as when one of these processes becomes presented in the 
forefront of cur regard. 

In order to discuss the question at all, we must make 
use of Memory. A solitary student thinking over some 
problem of his own may fail because his Memory does 
not serve him in recalling the exact terms of a formula, 
or the exact incidents of some scientific process. Such 
a failure of, Memory is here out of the question, for with 
the number of workers who have ^with great interest 
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examined this question, any lapse.of Memory on the part* 
of one would be immediately brought to book by the 
criticism of others. 

• Moreover, since it is a problem of which the alleged 
demonstration is presented to our criticism, it is of the 
nature of those discussed previdusly (pp. 320 et seq.'). 

The question of seeking tentatives by Impulses at each 
point leading to new Associations is not here in view; 
for that would mean finding a new solution to tfiis 
problem, or a new problem altogether. 

The sources of error will be those of the failure of 
Discrimination, and of the group of Generalisation, 
classification, symbolisation, and of the wrong employ- 
ment of Association arising from imperfect knowledge of 
the symbol. 

Thus for example we find errors similar to those 
already discussed (cf. pp. 3 50 et seq.') where alsymbol covers 
a Classification, a, b, c, d, e, and where having observed 
a, b, c, d, we proceed to the full associations of the 
symbol. We have a case of the error of Impulsive 
Association. 

Take the symbol “ white blood corpuscles.” We may 
question its constancy with regard to phagocytic power ; 
we may question the exactitude of the volume with 
which we experiment ; we may question the effect of 
centrifuging, and the violence of mixing. But being 
reassured on all these points we are inclined to accept 
the symbol as expressing, for the purpose df any one 
experiment, something known and constant. 

It required, however, not only considerable experience 
in laboratory work, but also d,efinite experiments, to bring 
to light other associations connected with the symbol, 
such as e, f, g, to be added to a, b, c, d (see above). 
Thus it was long^efore the technique of the^jnclined 
tube (cf. p. 471) was suspected, 
a— 7 
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Advantage therefore in throwing light on the process 
of reasoning has been gained by the detailed exposition 
of the sources of error. 

But we have considered such sources of error, some 
of them unexpected, but all exhibited with meticulous care 
by the experimenters who have observed them. The 
Impulse becomes then almost irresistible to proceed now 
in the belief that such examination is complete. But 
suppose a question arose as to the constancy of the 
white blood corpuscles in some conditions of disease in 
which their numbers are greatly increased in the blood, 
or even as to the temporary considerable increase of the 
" leucocytic tide,” after a good meal. We should have to 
examine such cases. Then we might in the future 
discover sources of error not yet clearly perceived. 

But other sources of error are those of Complex 
Classification ; such as we have already considered, where 
a symbol A is defined by a, b, c, d, and when d, for ex- 
ample is defined by another classification, and so on till 
we reach the term which has been only vaguely defined, 
or which has been accepted with incorrect or ambiguous 
definition. 

Thus we speak of an emulsion of tubercle bacilli. 
The term emulsion requires definition, for we have seen 
that sources of error are to be found in uneven suspen- 
sions in the emulsion, and the employment of weak salt 
solutions in its preparation. Moreover, we have no exact 
standard for estimating the emulsion. 

If we consider, then, the term tubercle bacilli, we find 
that for the recognition of the tubercle bacillus we rely 
on a process of staining with carbol fuchsin and treatment 
of the stain subsequently by sulphuric acid. So that the 
tubercle bacillus is at length placed in the classification 
of microscopic organisms that stain with carbol fuchsin 
and which are “acid-fast,” that is which retain the stain 
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after a stream of sulphuric acid has been poured over it.‘ 
From other such acid-fast organisms it is differentiated 
by other tests. 

• The process of staining involves questions of tech- 
nique which are of great practical importance. We 
have seen also (cf. p. 473) that inefficiency of staining may 
produce errors in counting. 

The process of examination under the microscope for 
counting implies also an acquaintance with the technique 
of the microscope which can only be acquired by special 
study followed by some practice. 

So far, dealing only with the question of the identifi- 
cation of the tubercle bacilli, we have met with complexity; 
but within the limits of what may be acquired in regard 
to technique, we have not found ambiguity or vagueness. 

But when we deal with cultures of tubercle bacilli the 
case is different. How do we know in what respects 
the bacilli of a culture differ from the baoilli found in the 
human body ? The bacilli used for cultures have no 
doubt come originally from the human body, but they 
ar<^ subjected to new conditions, and we know that in 
course of time important changes in their condition take 
place in consequence. How do we know that the 
bacilli of the culture represent fairly well, even for the 
purposes of our experiments, the bacilli of the patient? 

It may be said that the bacilli of the culture are only 
used to test the serum. That is true, but it is also true 
that we desire to test the serum in order to obtain indica- 
tions of the influence of the serum of the blood of the 
patient upon the bacilli of the patient, with relation to the 
phagocytic activity, under tjjese conditions, of the white 
blood corpuscles of the patient ; whereas we are really 
testing the phagocytic action, under changed general 
conditions, of chaqged white blood corpuscles, oi»^hanged 
bacilli, influenced by chanered s'erum. • 
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‘ The fact of results being consistent with themselves 
under these conditions proves nothing regarding the 
objection just presented. On the contrary, the consistency 
of results under conditions wherein consistency was 
not to be anticipated may make us suspect some source 
of error. 

The constancy of normal serum, and the constancy 
of white blood corpuscles drawn from very different 
sources, deserve particular attention. May not the 
changed conditions account for the apparent constancy ? 
We may give a graphic example, which must not be 
taken for an argument, but only for an illustration of 
the general line of thought in considering such a 
question. 

The Athenians normally kill three Persians each in 
combat. The Spartans normally kill five each. But 
suppose that the combat takes place in a dense fog, 
which depresses all parties alike, but that the compara- 
tively helpless Persians are in such numbers that the 
Athenians and the Spartans have no difficulty in killing 
those they fall in with. It is possible that they could 
kill six each on the average. But this constancy could 
not thereupon be imputed to the ordinary case. 

What is the importance of the changes we are not 
able to demonstrate. It may eventuallybe shown that the 
effect of the changes is not serious in regard to the 
applications to the human system. But in any case 
the onus of the proof of this rests entirely with those 
who ask us to accept the theory of the opsonic index. 

What the discussion has proved is not only that 
the symbols employed rest on a long series of classifi- 
cations upon classifications, but that in certain of the 
terms thus met with the classification is vague, that 
is to sa}^ we are here liable to the jgrror of Complex 
Classification. 
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Another source of error is . this, that even if the^ 
principle of the technique be granted, there will arise 
differences of judgment concerning its application. 

Let us take an illustration referring to another 
science. In quantitative analysis in chemistry an. im- 
portant point in the process* is determining when a 
certain solution changes colour as a consequence of 
another solution falling into it drop by drop. 

Thus the estimation of the amount of sugar dissolved 
in a litre of .water might be ascertained by a process of 
which* the main steps are here given: 34‘639 grammes 
of copper sulphate are dissolved in 200 cubic centimetres 
of distilled water; 173 grammes of Rochelle salt are 
dissolved in 600 cubic centimetres of a 14 per cent, 
solution of caustic soda. These solutions are called 
respectively Fehling’s solution No. i and Fehling’s 
solution No. 2. The two solutions may be mixed. 
They are diluted to a litre. It has already been ascer- 
tained in chemical science that dextrose (which is a 
form of sugar) will reduce the cupric hydrate, which 
becomes formed in Fehling’s solution, as we may now 
call the mixture of the two solutions No. i and No. 2; 
and it 1 is also* known that o’05 gramme of dextrose 
reduces the cupric hydrate contained in 10 cubic centi- 
metres. Reduction is a chemical change, about which 
we are not at present so much concerned as we are 
with regard to the indications that it has occurred. 

10 cubic centimetres of Fehling’s solution are now 
taken and diluted with 40 centimetres of djstilled water, 
and then boiled in a white porcelain dish. 

A portion of the water containing the sugar in solu- 
tion, diluted if necessary, is introduced into a burette, 
which is a long tube provided with a narrow orifice 
and other arrangements, so that the water may* 4 )e made 
to flow, when required, drop *by drop. The burette is 
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calibrated so that it is, possible to read off immediately 
from its scale how much water has flowed from it 
through the orifice. 

The water from the burette is run into the dish 
containing the boiling Fehling’s solution, until the blue 
colour of the copper solution disappears. This change 
gives the indication that all the cupric hydrate is 
reduced. 

We know then that the quantity of water run in 
from the burette contained 005 gramme of sugar, 
because it has reduced the cupric hydrate contained 
in 10 cubic centimetres of Fehling’s solution. 

We now ascertain from the scale of the burette how 
much water has been run in ; and as this quantity has 
contained 0 05 gramme of dextrose, we can by a simple 
proportion calculate how much sugar was contained in 
the litre of water. 

The technique of this process is not difficult. A 
skilled operator can obtain results within 2 per cent. 
<5f error. But even intelligent students, accustomed to 
perform chemical experiments, often produce errors 
quite surprising in amount, even up to 20 per cent, or 
more, in estimations of the quantity of sdgar. 

One difficulty is that of Discrimination with regard 
to the disappearance of the blue colour, although when 
an expert is operating the matter looks simple. 

But this is not the only point at which Discrimi- 
nation is necessary. The reason why practice produces 
efficiency is that at every step Discrimination is required 
not only with regard to visual objects, but with regard 
to manipulations and co-ordination of operations. We 
have seen in what way practice aids Discrimination. 

I have chosen this illustration because the phenomena 
involved in it are striking, and they are also more 
familiar than those of bacteriology.. But the principle 
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of Discrimination applies no less importantly in all thef 
steps of the complex process for obtaining the opsonic 
index. 

• Fleming himself speaks of the “judgment ” required 
in counting. That is but an instance of Discrimination. 
The difference between the w»rk of an expert and the 
work of a beginner, even one familiar with the mani- 
pulation of scientific instruments, would be enormous. 
This indicates that by practice not only the sight, the 
touch, but complex co-ordination of actions that derive 
indications from various senses, become more precise 
by reason of Discrimination. 

The measure of accuracy of a process, however, 
should be estimated in reference to those who are 
competent to use it. Thus if a quantitative analysis of 
sugar be faulty in the hands of any person, we do not 
take it that the method itself is faulty, but simply that 
the person has not acquired the necessary proficiency. 

The criticism with regard to the assumption that 
these processes in the test correspond to the processes 
in, the body is unaffected by the possible accuracy of 
estimation. The divergency found in the results even 
by skilled workers indicates, moreover, that the method 
is only of use in the hands of specially trained experts, 
and that in ordinary cases the estimations are likely to 
be misleading. 

Leaving now the discussion of the opsonic index we 
may cast a glance over the general field. That is to 
say, instead of considering the demonstration offered by 
a certain problem, we may pose as the main problem 
the cure of tuberculosis* and seek solutions (see 
pp. 486 et seq.). 

In the case of small-pox we endeavour to^ immunise 

the patient beforehand ; but .in thq case of tuberculosis 

• * 
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'we have to deal with a patient already affected. The 
problem here involved leads inevitably to that larger 
question of the science of bacteriology, What is the 
natural history of the microbe ? What is its mode of 
life? What are the “optimum” conditions in their 
fullest expression ? What are the most disadvantageous 
conditions? If these questions could be answered, 
we would ask. How can we in the human body avoid 
certain conditions tending to benefit the microbe and 
produce those tending to destroy it? These matters 
would necessarily be considered in relation to the 
general health of the subject, and thus we are introduced 
to the field of medicine. On the basis of a deep classi- 
fication we might pose, the problem : 

What are the means at our disposal for combating 
the microbes, derived either from the resources of all 
kinds of our system (Internal factors), or derived from 
something added purposely to our systems (External 
factors)? Then in further subdivisions we would in- 
quire whether reactions such as we have described 
are the' only internal resources. In answering this 
question we may have an extensive field opened up. 

In regard to external factors we have to deal with 
a subject which has already become vast and complex — 
serum-treatment ; then that of medicines, as, for example, 
of quinine or mercury in certain cases in which such 
drugs act as specifics; then we have a long category of 
other treatments. 

A full consideration of the matter would also lead us 
to the study df the natural history of the white blood 
corpuscles, and hence we are introduced to the wider, 
fascinating realm of the “ cytologist,” or student of 
cells. 

As pai;jt of the problem, again, we should ask. What 
are opsonins ? At present we know only of opsonins 
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by their action, in conjunction with other constituents^ 
of the blood, on the microbes with regard to their 
defence against phagocytosis. 

In a wide generalisation we find here a point of 
agreement with the supposed microbe of small-pox, 
which we have not seen, ancl of which we know only 
that it causes small-pox. This microbe may eventually 
be discovered by means of research more refined, but 
on lines similar to those by which various other microbes 
have been successfully demonstrated. 

Alpo opsonins may be demonstrated eventually by 
researches on the lines of those which have enabled us 
to detect other constituents of the blood, as for example 
by delicate chemical analysis. 

The question arises also as to the origin of opsonins. 
It seems reasonable that they must be a product of 
cells, even though not of the phagocytes as some 
have supposed, because the whole human body is built 
up of cells. The only other hypothesis would be that 
they were derived from things in the body, but not a 
necessary part of the body. 

Then one would inquire, supposing they were the 
product of cells, in what way were they derived from 
cells, whether by secretion, by excretion, or by decom- 
position, or by some form of recomposition. 

Within more limited scope, however, it may be asked 
whether it would be possible to find attenuated cultures 
of tubercle bacilli which when inoculated ‘would pro- 
duce an acute phase of the disease, but within the limits 
of control, so that the reaction of the 'system would 
result in the elimination of the bacilli which had already 
gained entrance. Observing, moreover, that thf* reaction 
in Koch’s treatment is produced by adding fresh toxins 
to a system already overcharged, at least ^locally, it 
might be asked whjether it would be,possible, by massage 
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tor exercise, to produce similar effects by utilising the 
infection already present. 

The difficulty in such a case would be to control the 
amount ; and from that point, as from others, we are led. 
to consider clinical indications of reactions to the bacilli 
or their products. 

Wright has himself considered this question in 
detail, and he has in some cases suggested suitable 
clinical tests, but he has concluded that in other 
cases clinical tests would be unavailable. 

Here is a possible field for a statistical metliod of 
inquiry (see p. 400), for if a record were kept of the 
opsonic indices, and at the same time of a complete 
list of physical signs and symptoms, it is possible that 
indications from some of these, or combinations of these, 
might be valuable. The more fundamental way of 
answering the question would be to inquire what is 
the real character of reaction ; that is to say, what are 
the total changes of constitution it implies, as, for 
example, changes in the blood ; and in all these what is 
the sequence of cause and effect. 

Reviewing what we have observed in the course of 
study of the theory of opsonins, we find that every 
operation may finally be expressed in terms of the 
Fundamental Processes. We have seen a wide field 
of science, which is now being explored with great 
energy, of which the practical results are of great 
importance.- Yet some of the considerations have been 
shown to be abstruse, as, for instance, when the symbol 
“ opsonin ” is 'Applied to something undetermined, and 
manifested only in its reputed effects. 

We have met with examples of elaborate technique, 
long consecutive movements of ratiocination, and of 
the use of imagination in science ; yet in any one 
particular we may rapidly , descend to the Fundamental 



REASON IN SCIENTIFIC FIELDS 485 

Processes, and we may retrace the route and observe thef 
building up of knowledge. 

A problem which was first presented as belonging to 
•the biological domain may demand for its solution more 
research in chemistry, new discoveries in physics, 
consequently finer developrrient of the mathematical 
apparatus, and thus eventually may be affected by clear 
views in the realm of psychology. 

Finally, the veritable solutions of many of these 
matters may arise, not by pursuing the paths that have 
suggested the problems, but possibly by some deeper 
insight into natural phenomena, comparable to the 
strokes of genius of Schwann by which with simple 
means he established generalisations of enormous scope. 

A question of method in reasoning here also arises. 
We considered, by means of an analogy, the proof of 
the effect of the opsonins on the bacilli. The use of 
analogies is, however, misleading, for in order that a 
proof by an analogy may be valid, it is necessary to 
indicate in what way the example offered differs from 
that in question, and we must be able to show that the 
demonstration is not vitiated by the differences. Put 
if we do all this then we have considered the original 
case in all its circumstances, and we have' added the 
consideration of a case foreign to the matter in hand. 

Yet it may happen that an analogy is useful both for 
the understanding of a question and for the exposition 
of a complicated subject. 

We have already seen in the discussion on com- 
plexity that the difficulty arises from liaving to hold 
the attention to a great mass of facts of which the 
relations are not clear, and of which the associations are 
not deep. 

An analogy helps us to free the mind fronj^ a number 
of details, so as to |:ive it more freedom and to keep its 
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'energy more intact. Subsequently we may return and 
make the corrections due to the details omitted. That 
is, however, a step which is often forgotten. Hence 
arguments from analogy are often fallacious, and irr 
cases where the particulars of difference are themselves 
complex and important, .as, for example, in analogies 
drawn from foreign countries, errors are inevitable. 

In its proper use analogy is a temporary expedient 
depending on a special generalisation demanding 
particular note of the associations and disassociations 
necessary, and the transference of symbols. 

In the example considered the analogy of the 
Persians and Greeks may well be misleading, for, as 
we have seen, there is in the case of the phagocytes 
and the bacilli no means of completely disassociating 
them from the medium (serum corresponding in the 
analogy to the wine) in which they move. 

§11. Considerations not merely Critical, but 

REFERRING TO HiGH SPECULATIVE QUALITIES, 

Plans of Research, and Methods of Verih- 

CATION 

If we would consider another problem of great 
interest, and of vast complexity, which also affords 
ground for discussing possible errors of reasoning, we 
may select one of the latest developments of Biology : 
Experimental Parthenogenesis. In this discussion we 
will not refer so persistently as in that on the 
opsonic index to the Fundamental Processes. We have 
already shown in a subject of great abstraction, mathe- 
matics, that every mental act involved was either one 
of the Fundamental Processes (see p. 213), or could be 
analysed so as to be demonstrated as compounded of 
such Processes. In the discussion of subjects having 
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more obvious concrete Presentations, such as our 
references to bacteriology, we have seen that all mental 
acts involved could be referred ultimately to the same 
Fundamental Process. 

We have also shown that when the concrete objects 
by which a Process is illustrated become changed, there 
is no change in the character of the Process itself (see 
pp. 213, ' 341 et seq^. It will be therefore easy to 
observe in the following discussion of biological pro- 
blems that every mental act involved can be referred 
to the* Fundamental Processes. 

But it is not convenient, nor even scientific, con- 
tinually to make such reference. For example, in 
mathematics the whole science^ is built up by the 
symbolisation of combinations of processes. Certain 
complex arrangements of factors with the expression of 
relations between them constitute formulae, and the 
development of mathematics has been due to the facility 
by which these can be referred to as known results. 

In every kind of reasoning we find combinations 
corresponding to these formulae, and it is only when 
some particular feature of these calls for discussion that 
I will in future indicate the analysis. 

If in considering Experimental Parthenogenesis we 
base our comments on the work of Prof. Yves 
Delage at the Zoological Station at RoscofT, we shall 
find numerous lessons in classification. In no other 
way than by the habitual use of good classification could 
order be shown in such an extensive subject. 

The problem might be posed thus : "Is it possible, 
and if so, in what way is it possible, to arrange condi- 
tions, apart from the action of spermatozoids, so that 
certain ova may develop which are incapable of de- 
veloping by themselves under ordinary conditions ? 

We may first select the organisms with whose eggs 
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we intend to experiment. We are then introduced to 
the classification of the organic world. Many of the 
representatives we would reject as unsuitable, because 
in a case of the kind it would be indicated to begin with « 
simple examples (see p. i 8 s). 

A review of the subject shows that experiments of 
the kind under discussion have been made by various 
workers throughout a considerable range of beings, 
frorti vegetables to amphibians.^ 

The most striking experiments of Delage were in 
echinoderms, of which he selected sea-urchins as the 
most suitable. As to the selection of agents for pro- 
moting the process of parthenogenesis, the experimenter 
might pass in review all those that have been found to 
have, or that seem likely to have, any influence in cell 
development of any kind. 

A classification would be here necessary, as, for ex- 
ample, into (i) Mechanical agents, such as friction, 
shaking; (2) Physical, such as change of temperature, 
electricity ; (3) Chemical, as, for example, various solu- 
tions added either to sea water or to fresh water. 

In this case, as in the history of all sciences, we find 
that at the threshold a great deal of work had been done 
by various biologists, experimenting with a great variety 
of ova, and by diverse means. 

Loeb had already obtained an experimental partheno- 
genesis of the eggs of sea-urchins, but he had not been 
able to preserve the new organisms up to the adult 
stage. 


* Since Delage^s work on Echinodermata Prof. Bataillon of Dijon has 
.been brilliantly successful in the case of animals so highly organised as frogs. 
His method was to select an egg just about to be laid and prick it with a fine 
platinum needle. The eggs were then placed in water. Segmentation occurred, 
and in 2 per cent, of the cases he obtained tadpoles. Prof. Bataillon gave an 
account of his' work to the Academic des Sciences in April, 1910. Since then he 
has obtained the results just mentioned.* 
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The study of Experimental Parthenogenesis has 
resembled that of other natural sciences also in this, 
that associated with close observation of the effects of 
•experiments, and the nature of the process itself in as 
far as it is accessible to observation, we have had a 
number of theories tentatively put forward and ex- 
amined. A few of these theories may be here re- 
ferred to. 

Loeb believed that the essential agency in producing 
fecundation was that of supplying to the egg certain 
moleciiles charged with electricity. He sought to pro- 
duce a similar effect by the employment of a solution 
rich in potassium or magnesium, so that the appropriate 
ions, as the molecules charged wijth electricity are called, 
might find their way into the egg.^ This was in 1899. 

Loeb, searching in various directions for explana- 
tions, but with the guiding notion already indicated, 
thought that ions, such as those of sodium or calcium, 
might have an inhibitory effect on the process, and that 
part of the action of the chemical substances employed 
was to dilute these ions. Many considerations infirmed 
both these theories. The egg is not relatively deficient 
in magnesium.. Moreover, it has never been demon- 
strated that the magnesium ions from a solution penetrate 
the egg. 

It has also been found in this science, as in so many 
others, that similar hypotheses have been emitted by 
different biologists independently, or that the minds 
of biologists have been prepared to accept readily 
certain theories. 

Yves Delage in 1900 called attention to the fact that 

‘ W. A. Shenston^, in “ The New Physics and Chemistry,” says : ** Charged 
atoms are called ions ” ; and a little later speaks of “ions, which are atoms, or 
groups of atoms, carrying one or more electrons.** The New Chemistry has not 
reached any definite conclusion as to the nature of an atom orV>f a molecule. 
Here therefore I use the term in a wide sense. 
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in the natural process of fecundation the egg is de- 
hydrated ; that is to say, it parts with water. 

Bataillon, about the same time, having made observa- 
tions in osmosis in connection with the egg (see p. 403),' 
concluded that before fecundation the egg was in osmotic 
equilibrium with the sea water, but that by adding 
certain salts to this water it was rendered “ hypertonic ” ; 
that is to say, in such a condition that in the process of 
osrfiosis water passed out of the egg. 

Loeb adopted this theory of dehydration, but he 
believed also that the particular chemical solution 
employed exercised a specific action ; but later he con- 
sidered that the principle of dehydration by osmosis 
was sufficient. 

Delage, however, obtained Experimental Partheno- 
genesis with “hypertonic” solutions; that is to say, 
solutions which by osmosis gave up their water to the 
egg. Loeb obtained similar results under similar con- 
ditions. 

Various theories occupied attention until 1903, 
when Matthews announced the hypothesis that the 
chemical agents producing Parthenogenesis were those 
that liquefied the protoplasm of the egg*. 

In 1906 Loeb, observing that hypertonic solutions 
were inefficacious in the absence of oxygen, supposed 
that the action of these solutions in producing Partheno- 
genesis was that of oxidation. 

This was'only an hypothesis to be tested. It had no 
sufficient validity for a theory. Thus, if we have in one 
body a complex of properties a, b, c, d, e, it is but a guess 
to ascribe any particular action to a. If a could be 
isolated, one could test the accuracy of the guess. If 
the action took place with a body having the complex 
z, b, c, d, then it would be evident that a was not the 
agent. 
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Considerations and tests of this kind did not confirm 
the hypothesis of oxidation. 

The question as to specific action of chemical solu- 
•tions — that is to say, whether the chemical nature itself 
of the solution had any influence on the process — was 
tested by Delage. ^ 

He arranged so that without varying osmotic action 
he introduced under similar conditions diverse chemical 
solutions, and he found varying results accordingly. 
The percentage of successful experiments was highest 
with ^Iphide of soda and chlorate of nickel. 

We may now consider another aspect of the question. 
The examination of this biological question has already 
involved that of chemistry. But in the hypothesis the 
question of ions has held a prominent place. The theory 
of ions involves that of electricity, and also an extended 
conception of chemistry as it has been worked out on a 
physical basis by the researches and demonstrations of 
great chemists, who are also great physicists, of whom 
Van t’Hoff was one of the pioneers. So that this 
biological study may involve an immense range of co- 
ordinated studies (see pp. 190, 386, 396, 402, and 409). 

The study of ions involves that of the true meaning 
of solution. The investigation of that subject led 
Raoult to highly interesting researches on the boiling 
point of liquids, on the freezing point, and on the 
depression of vapour tension due to substances held in 
solution. 

Van t’Hoff united these results with those obtained 
by new studies in osmosis, by which he was led to the 
luminous remark that a body dissolved in water was 
really in a gaseous state. 

The question of osmosis involves that also of the 
substance through which the osmosis takes pljce. The 
study of osmosis has evidently an intimate bearing on 
II— 8 
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the subject of Experinjental Parthenogenesis, for we 
have the conditions directly presented ; the egg with its 
membrane ; the surrounding liquid with its chemical 
substances in solution, and in most of the experiments* 
in a hypertonic state. 

Moreover Delage, in* seeking for a theory which 
should give him a less tentative method of working, was 
led to make a close study of the theory of ions. The 
study of ions, joined to the microscopic observations of 
the physical characters of the egg, suggested theories 
accounting both for the stability of the egg aitd the 
changes that take place in development. 

This is a subject on which a great number of bio- 
logists — Lillie, Gallardo, Leduc, Perrin — have made 
observations, performed experiments, and conceived 
theories. In many of these the notions put forth are 
attractive and ingenious, but they are not convincing. 

There is no certainty that all the factors have been 
taken into account, and in organic processes the co- 
operating factors may be numberless. There is no 
rigorous proof that the effects follow from the causes 
indicated, and there is no means of excluding the action 
of other causes. Necessarily the whole of the reasoning 
is thus liable to the error of Intricate Classification (see 
PP- 369 et seq.). 

Delage observed that nearly all the phenomena of 
cell division could be classified under the headings of 
(i) displacement of particles ; (2) dissolutions, or reso- 
lutions of substances into granules ; (3) coagulations. 
The dissolutions and coagulations are found to be 
alternate. The displacement of particles may be re- 
garded as the agent for these alternate dissolutions and 
coagulations. 

A discussion of the order and manner of the succes- 
sive dissolutions and Coagulatiqns would imply a 
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preliminary study of the striking phenomena of cell- 
division. Suffice it here to say that Delage, having 
reached this . generalisation, and observing, moreover, 

’ both the regular succession and the intricacy of the 
phenomena, became impressed by the suggestion .that 
these actions were not due to \he continual intervention 
of an external agency, but were part of the intrinsic 
working of the system of the egg ; in other words, that 
once the operation was set in motion, each successive 
condition of, the egg provided the factors for the next 
change. 

The eggs have developed along the same lines for 
countless generations, and there thus becomes formed a 
chain of organic associations. Delage thought that if it 
were possible to start the process, it would continue by 
virtue of its intrinsic conditions. 

This led him to consider that the action of the 
reagents hitherto employed had depended on their 
coagulating and dissolving powers. Further tests, 
therefore, were directed towards discovering the best 
substances for this purpose, and the best manner in 
which to employ them. 

After many trials Delage found that the best resvflts 
were obtained by the use of tannin, as a coagulating 
agent, for five minutes in the water surrounding the 
eggs, following this by the addition of sal ammoniac as a 
dissolving agent. 

As a consequence of this procedure, Delage obtained, 
for the first time in history, a fully develc^ped sea-urchin 
by Experimental Parthenogenesis. At one time he had 
seven of these creatures, but after a lapse of some months 
only two remained. The largest of these had, before the 
end of 1908, reached a diameter of two-thirds of an inch. 
Both were active, in good health, and liviftg a life 
apparently quite njor/nal. 
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It must not be concluded, and Delage himself does 
not conclude, that because results have been in accord- 
ance with the theory put; forward, this theory is 
necessarily correct. In the employment of chemical ■ 
reagents, and in the whole scope of the reaction between 
the egg and its circumambient fluid, a great variety of 
forces are called into play, chemical and physical, 

a, b, c, d, e. Now all these may be requisite, and if we 
attribute the result to a, b, c alone, then, according to 
a classification already suggested, we may say that the 
error is that of Impulsive Association (see pp. 3502, 386, 
398). But a, b, c may have nothing to do with the 
matter as cause to the effect, which may be due to d, e. 
In this case the error would be that of Involved Asso- 
ciation. 

The problem of Involved Association may be dealt with 
thus. Suppose that we have certain results produced 
by a, b, c, d, e ; a, 1, m, n, o ; a, w, x, y, z ; it is evident 
that no one of these combinations is the ultimate cause. 

The common factor in all is a, but it does not 
follow that we should be right in attributing the effect 
to a alone. A very simple example will make this 
clear. A number of people, a, b, c, d,'e, get on to a 
weighing machine, weighted to 50 stone, and as a 
consequence the lever is raised. Then while a remains, 

b, c, d, e are replaced by 1, m, n, o ; the effect on the 
lever is repeated. A similar result is obtained when 
the people are a, w, x, y, z. But we cannot conclude 
that if a alone remained on the machine the lever 
would rise. 

In all series of the kipd the combination itself 
introduces a new factor. Nevertheless it may happen 
in certain cases that a is the sole cause of the 
phenomena. The test in such a case is to isolate a 
and observe if the result previously^ obtained follows. 
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Delage observed that Experimental Parthenogenesis 
was produced by a great variety of chemical reagents, 
and it occurred to him to test whether the phenomena 
were due to a factor common to all. This factor he 
considered might be the electricity in the ions corre- 
sponding to the chemical compound. He therefore re- 
solved to test the effect upon the eggs of charges of 
electricity applied without the intervention of the chemical 
reagents at all. 

In the jnemoir “ La Parthenogenfese Electrique," 
in the Archives de Zoologie Experimentale et Gene'rale, 
1908, in which Delage gives the details of his experi- 
ments, he remarks: “It cost nothing to try.” 

But to those unaccustomed to deal with such 
questions the difficulty of the technique here presented 
would be deterrent. The apparatus actually adopted 
by Delage was a new arrangement, but it was a 
combination of arrangements with .which previous 
experience had made him familiar. 

The problem of technique resembles on the manual 
side that of ratiocination on the mental side. The com- 
plexity of a problem we have seen depends on the 
unfamiliarity of the objects and processes involved, 
and on the extent of the acquired knowledge necessary 
to which reference is made. Practice, by giving familia- 
rity, makes a process formerly complex appear simple. 
Similarly with technique, the difficulty consists in 
the want of familiarity with the apparatus used, and 
with the necessity of having by practice acquired 
expertness in a great number of manipulations and 
co-ordinations of movements as applied to the ap- 
paratus. 

But as a mathematician familiar with formulae solves 
problems differing to some extent from thoake he has 
5 een accustomed ^o, so an* experimenter in biology 
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finds it easy to adapt his methods to a new case, even 
though some invention be required. 

We have had occasion to compare the processes 
of ratiocination in abstruse subjects with those of every- 
day life, and we have found that the vast fund of 
things which we have m^de familiar are great in pro- 
portion to that generally added in special subjects, and 
it is in accordance with this view that we find technique 
also of some complexity in subjects not considered 
scientific. Thus a Yale footballer invents the plan of 
the “flying wedge.” The suggestion itself is npt re- 
condite, especially to any one who deliberately sets 
out to devise new methods of forcing a way through 
the resistance of a rival side of about equal strength. 
But the difficulty consists in arranging it practically, 
and this would be impossible to any one who could 
not experiment with trained players. 

General Baden-Powell in his book, “Aids to Scouting,” 
says : “ I have seen such a man look almost horrified 
with a ‘ what-am-I-to-do-with-this-lot ? ’ look on his face, 
when given a live sheep and a helmet full of flour as 
his ration for the next four days.” He was face to 
face with a problem of which the technique was the 
difficulty, and the vernacular employed was due to the 
impression of complexity (see pp. 405, 408, 412, 421, 
458). 

Having thus looked at the question of technique in 
more general relations we may return to the problem 
of Delage. 

The appar&tus employed by him consisted of a 
sort of dish formed by fixing an upright circular rim 
of glass to a bottom plate of mica. Below the mica 
was attached a thin disc of tin covering the whole extent 
of mica on this under aspect. 

The dish was nqw filled with some liquid in which 
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the eggs were placed, so that they could sink to the 
bottom and rest on the uppet surface of the mica. 
The liquid employed by Delage consisted of a solution 
of saccharose, with a mixture of sea water and salt 
solution. He now connected the liquid with the 
positive pole, and the tin disc at the under surface of 
the mica with the negative pole, of a battery of twelve 
Leclanche cells in series. By this arrangement the 
system of the mica plate and the liquid and the. tin 
disc became a condenser. 

Tl^e eggs* resting on the mica were thus submitted 
to the action of electricity, but without a current. 

The positive pole was connected with the liquid and 
the negative pole with the tin for about thirty minutes ; 
and then by means of a commutator this action was 
reversed, and the negative pole remained in connection 
with the liquid and the positive with the tin, for about 
an hour and a quarter. 

These were the conditions whiclf gave the best 
results. 

Delage obtained numerous larvae, but none of these 
developed into the adult stage. The conditions of the 
experiment wei;e such that it could not be affirmed that 
there was not a feeble current of electricity, and the 
effects may have been due to this, and not to the electrifi- 
cation of the electrolyte at the surface of the mica 
with which the eggs were in contact. 

Some further experiments of Delage indicate the 
systematic way in which he proceeded by classification. 
He had usually made use of tannin as the coagulating 
agent, but to assume that the effects were due to 
tannin might be to commit the error of Involved Asso- 
ciation (see p. 494), for tannin nearly always contains 
impurities. Delage therefore experimented with diverse 
tannins from different woods, but the results varied 
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very little. He therefore concluded that the tannin 
itself was the agent to which the effects were due. 

The results obtained by Loeb and Delage, pro- 
minently amongst other biologists, have been com- 
bated by others not by examining point by point 
their arguments and the^r methods, but by reason of 
a general principle of the supposed impossibility of 
vital processes of nature being thus produced experi- 
mentally. 

This attitude of mind is not wholly unscientific, at 
least in as far as it may lead to an hypothesis. Qertain 
bacteriologists, for example, believe that the whole 
series of the experiments is vitiated by some error of 
Involved Association. They are accustomed to find 
profound effects produced by organisms w’hich are 
often extraordinarily hard to demonstrate even when 
we deliberately search for them in the way in which 
we should find them, as by means of microscopic 
examination aided by staining. Some of the organisms 
whose effects we know have never been demonstrated 
at all. There may be a suspicion that in this experi- 
mental parthenogenesis some unknown agency has 
co-operated as in the case of ordinary fecundation. 
Delage has been careful to meet such objections. He 
established control experiments, in which all the con- 
ditions were present except those of the agents which 
he had selected for testing. 

The utmost care was taken to free the solutions 
used, as well as the eggs themselves, from any natural 
agent of fecundation. 

Moreover, the course of events was not that observed 
in natural fecundation, for the usual phenomena of the 
extrusion of the two polar bodies from the eggs were 
not produced, only one polar body being extruded. 
The sea-urchins obtg.ined experimentally also, although 
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healthy and active, were not, as is usually the case, 
built on the pentagonal system, but on a regular 
hexagonal system. 

All these considerations have led Delage to exclude 
the possibility of natural fecundation having taken place 
in some hidden way. 

If now we review the preceding discussion we find 
certain salient features that seize the attention. One 
is the manner of growth of science, bearing out ag^in 
the dictum of Graham : “ Follow Game ” (see p. 402). 
The fcvrce of this saying is here strikingly shown if we 
consider that the very first suggestions that led ulti- 
mately to the experiments of Parthenogenesis seemed 
to have little relation to it. 

It was known that if the heart of an animal be placed 
in a solution of salt it may continue to beat for hours, 
although if placed in sterilised water it soon ceases to 
beat. This observation suggested many studies of the 
action of saline and other solutions on animal tissues, 
and these studies ultimately led Loeb to the conclusion 
of the possibility of Parthenogenesis. His experiments 
were at length brilliantly successful, and those of Delage 
carried the resi>lts still further. 

Every experiment carefully noted and recorded, even 
if unfruitful in view of the expected result, is of interest, 
and may indeed offer suggestions of greater value than 
the hypothesis on which it was founded. 

Another feature shown in review is this : That the 
progress of science is aided by the habit of seeking 
deep generalisations in the particular instances observed, 
that these generalisations lead to careful classification, 
which again suggest new particular instances derived 
from the generalisation. 

It seems also that the sources of most^ frequent 
error are Involved Association and Intricate Classifi- 
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cation. Both of these may depend on the difficulties 
of technique, with the 'enforced limitation of Discrimi- 
nation. 

The necessity of continual practice to ensure good, 
technique is indicated. The growing demands on other 
sciences, as the science ^itself grows, is shown ; hence 
the inefficacy of too narrow specialism. 

Finally, amid certain acquired results we are face 
to «face with the uncertainty either of the rigour of our 
processes or of the fundamental causes of the pheno- 
mena observed. 

§ III. Consideration of Hypotheses and of the 
Difficulty of Excluding Error 

Illustrations of errors in reasoning are so numerous 
that the whole history of the human race might be 
written in these terms. Locke said that it was hardly 
possible to invent an error that had not been at one 
time adopted as truth. 

What we haYe already discussed has prepared us 
to accept such a remark, for the progress of all indi- 
vidual reasoning is that of a series of tentatives 
afterwards tested in their applications to realities. 

These tests in the earlier condition of development, 
when activities were mainly devoted to the question 
of subsistence, were of the nature of those solved in 
the problems of survival of the fittest. 

Later, when men began to speculate more widely, 
their task wa% enormously difficult by reason of the 
complexities of the subject and by their having few 
or erroneous resources in the form of knowledge already 
acquired (see pp. 386 et seq., and 398 et seqf). 

The difficulty of pioneers of thought is indeed not 
so much that of having no well-established points of 
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reference, but rather that their minds have been already 

warped by all manner of false irifluences. 

The state of doubt in^ regard to problems is in itself 
disagreeable (see p. 377), and this is not the less 
marked in regard to complex, important, though not 
immediately pending, questions. The state of doubt 
is more irksome to minds ill informed and untrained 
than to superior minds. Hence the pioneers of thought 
have always been face to face with errors of Authori- 
tative Association (see p. 357), errors of Impulsive 
Association (see p. 352), errors of Intricate Classifica- 
tion (see pp. 368 ei seq?), often intermingled with other 
errors in tangled confusion. 

When material interests have been based on errors, 
and when strong associations of men have been formed 
in any manner for the defence of these interests, or 
where emotional associations have created predilections 
or prejudices, then errors have become organised into 
the very modes of thought ; and it has* required some- 
thing beyond skill in ratiocination to secure advance 
in truth (see pp. 292, 348, et seq., 364, 381). 

But it is not only in ordinary minds that striking 
illustrations of . errors in reasoning may be found. 
Genius, even in the domain of regions of thought, 
has given no exemption from errors of reasoning in 
other fields. Consider Descartes, whose work is more 
than a monument of human greatness, for it is veritably 
one of the factors of our civilisation itself. 'This refers 
to his mathematics, for otherwise his philosophical 
speculations were unfortunate- Yet, evt;n though the 
product is so strange, Descartes may be looked on as 
one of the pioneers of physiological psychology, for his 
philosophical reflections led him eventually to the study 
of anatomy, and particularly of the constitution of the 
brain. 
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Descartes was struck with the bilateral symmetry 
of the brain, which seemed to him complete except in 
one part, the pineal gland. ^Now modern researches 
have reached the very curious and unexpected conclu* 
sion that the pineal gland is not part of the brain 
substance, properly so , called, at all, although it is 
enclosed within the skull. It is an embryonic residue 
corresponding to a rudimentary third eye found in some 
reptiles. ^ 

But Descartes, proceeding from the supposition that 
the brain was the organ of thought, concluded, that a 
single part situated between the two corresponding 
parts must be the seat of some faculty evenly balanced 
with regard to the two. sides. Hence it was not difficult 
in this style of reasoning to arrive at the conclusion 
that the pineal gland was the seat of the soul, which 
from that point of vantage could direct the thoughts 
to one side or the other. 

But in what way can the soul be supposed to sit 
in any definite situation ? And what is the nature of 
the thoughts that can be thus directed by the soul 
stationed in a certain place ? 

Descartes departed from his own analytical method 
when entering the domain of psychology, and his 
conception of the soul sitting in the pineal gland as 
an arbiter is grossly materialistic. But Descartes is 
often quoted by idealistic philosophers in support of 
their views. One of these which I have met with 
recently struck my attention as much from the peculiar 
style of reasoning as from the pompous language 
employed: “Ask him whose genius it was that con- 


' In Lacertilia the apex of the pineal gland is transformed into an azygos eye. 
It was in studying Hatteria that Baldwin Spencer discovered the secret of the 
pineal body. < It there appeared at the surface of the skin and retained distinct 
traces of an eye-like structure. • 
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ceived and produced the indissoluble alliance between 
the doctfines of Number and Space, brought together 
the sundered hemispheres of apodictic thought and thus 
created the world of Analytical Geometry.”^ 

The argument is that Descartes was therefore a very 
wonderful man, 'that therefore hjs authority is exceptional 
even on subjects apart from “apodictic thought," and 
that therefore the writer’s views are correct in as far as 
they have a sanction from Descartes. But this line ‘of 
argument would just as well bring us back to the pineal 
gland ^ain. 

It is the error of Authoritative Association into which 
Descartes himself continually falls in his discussion of 
psychology (cf. p. 357). 

This error is a favourite weapon with rhetoricians. 
An appeal is made to the fame of a certain popular 
personage, and then a transition is made to the accept- 
ance of some position which the famous person held, and 
the proof is implied in the statement. 

Thus at a time when Disraeli was a more famous man 
than Darwin, he was thought by many to have extin- 
guished the thesis of “The Origin of Species” by an 
epigram — that between the ape and the angel he would 
be on the side of the angels. 

It may happen, however, that occasionally the error 
is applied in the reverse way. That is to say, a man of 
science may be quoted for his opinion on some question 
of politics or art in which he has no competerfce. 

A general concordance, for example, with the Synthetic 
Philosophy of Herbert Spencer need not imply agreement 
with the opinions of Herbert Spencer in matters that 
have no direct connection with the Synthetic Philosophy. 
His article on Style deals with the subject too much from 
the standpoint of convenience of reading. But in dancing, 

‘ Cassius T, Keyser in TAe IiiM>ert fourifal^ January 1909. 



504 PSYCHOLOGY, A NEW SYSTEM 

for example, the sole object is not to get to the other 
side of the room ; while Alpine climbing, again, though 
arduous, has a fascination foy many, and part of the 
pleasure consists in the climbing itself. 

With Herbert Spencer’s Man versus the State, we 
may agree, or disagree, or form eclectic opinions of 
agreement and disagreement ; but we cannot regard it as 
a corollary from the Synthetic Philosophy. 

“ The Middle Ages, amid a civilisation which was so 
wretched a derogation from the old Greek ideal, yet 
clung to one error of Authoritative Association -derived 
from the Greeks ; for the doctrines of Aristotle on all 
subjects of science were regarded as so sacred that it was 
a revolt even to test them by experiment. A glimmer- 
ing of a new civilisation began when Galileo disproved 
Aristotle’s notions about falling bodies by showing that 
a small object and a large object fell at the same rate 
from the top of the Tower of Pisa. 

One of the cases where this error, and errors of all 
kinds, are abundant is where in political arguments one 
country is gited as an example to another. It may be 
that the question has arisen of autonomy to a certain 
country and both the advocates and the opponents cite 
analogies and parallels from the conditions observed 
elsewhere. 

But the history of any country is hardly ever rightly 
understood by a foreigner ; that is to say, with such an 
understanding of the course of events that the due 
motives and the actual forces producing the results are 
beheld with absolutely sure appreciation. History is 
usually written in the style of display, as if one should 
describe a steam-engine knowing nothing of its real 
principles, but being attracted by its picturesque adjuncts. 

Here ^ then we have already the errors of False 
Symbolisation, Impulsive ‘Association, Intricate Classi- 
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fication. Thus in comparing one country with another 
there sh6uld be shown either correspondence of condi- 
tions ori a full , exposition|of differences with the proof of 
<he limitations of their effect. 

This is never done. Were it possible to do this, it 
would be easier to reason ccyivincingly on the basis 
of the country in question itself without the use of 
these analogies (cf. p. 485). 

Here then we have the error of False Generalisation. 
But we may seek more closely for the ground of this 
False (generalisation. 

The review of the question not being available with 
an appreciation of all its factors, we find that it resolves 
always into the discussion of some point which may not 
be essential. Here we have the error of Repercussive 
Association (cf. pp. 358 ri seq.). 

Another curious instance of Authoritative Associa- 
tion is the triumph it gives a partisan in any discussion 
if he finds he can quote Shakespeare. * The reasoning 
implied is this : Shakespeare is the great national poet ; 
everything he has written, or possibly even that one of 
his actors may have interpolated, has some superior 
meaning or insight ; therefore, even in subjects which 
Shakespeare had never particularly considered, his word 
is law. Apropos of this, John Stuart Mill tells rather an 
amusing story in his Autobiography. His father, James 
Mill, a severe logician not very strong on the aesthetic 
side, thought little of Shakespeare. He advised John, 
however, to make himself familiar with quotations from 
Shakespeare, as [he recognised how effective they were in 
debate. 

The authority of Newton, so great in questions of 
Mechanics, is often invoked in matters for which he had 
no special aptitude (cf. pp. 365 et seq., 391, 410). ^ 

Newton said that there was no .great difference in 
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the ability of different persons, and that his own success 
was due to perseverance and application. 

Yet one of the most strikin«,'j conditions with respect 
to persons is that of the gre^t disparities observabler 
First of all, in every factor on the physical side there are 
great divergences on both sides of an average type. It 
is reasonable, therefore, to expect that in combinations 
of these the disparities will be multiplied. 

"'No amount of training would have made Byron a 
ballet dancer, or Newton an athlete capable of swim- 
ming the Channel. We see every day in games that 
a man who has devoted years of his jlife, say to cricket, 
is beaten by some one with exceptional aptitude who 
may not have spent half so much time in practice. 

In mental qualities, which, moreover, have always 
a physical base (cf. pp. 95 et seq., 235, 373, 419), the 
divergences are greater, for the scope is larger and the 
combinations more complex. 

Even the question of perseverance and application is 
not settled in the mere terms of forcing of the will (cf. 
pp. 234, 390, 419, 422). The problem involves the 
irksomeness of toil, which itself is relatively greater in 
one than in another, and also the amount of stimulation. 
Stimulation is derived to some extent from a clear view 
of the consequences of effort, and that depends on intelli- 
gence directed towards a goal. 

Further, the factor must be taken into account of the 
absence of distracting pleasures absorbing time and 
energy, and this presupposes either the absence of the 
corresponding^^faculties, or intelligence and will-power to 
keep them in due restraint (cf. pp. 410, 421). 

There must be taken into account, also, the intrinsic 
energy of the individual, - his tastes — which depend on 
a multitu^de of factors — his courage, and his whole general 
character. 
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But it is all this precisely that constitutes the 
difference between one person add another. Not every 
boy that attended his vil^ge school with Newton could, 
jeven by trying hard, » have discovered the law of 
Gravitation. 

High authority should ne^ver deter us from the 
search of possible causes of error even in those subjects 
where that authority has been justly attained. In such 
cases the criticism must indeed be persistent and ke^n, 
for the errors, if existent, are bound to be deeply 
concealed. On the other hand any departure from 
actual demonstration, say in biological subjects, is likely 
to involve error, for the conditions are complex and our 
imaginations and inventions hitherto have yielded but 
unsatisfactory accounts of Nature’s processes.* 

Let us consider some examples. 

Tyndall, following Helmholtz, put forward a bold 
hypothesis concerning the functions of the organ of 
Cord, which is one of the parts of the auditory apparatus. 
The matter requires a little preliminary explanation. 
The whole auditory apparatus forms a very complex 
system, the object of which is that the undulations of 
the external air produced by the vibrating of bodies may 
within certain limits be represented in impulses to nerves 
which convey their message to the brain. 

The tympanic membrane, or drum, of the ear is 
moved by the air waves. The impulses are conveyed 
from the tympanic membrane through a serfes of little 
bones to the inner ear. The function of the ossicles of 
the ear is said to be that of diminishing tffe amplitude of 
the movements of the tympanic membrane and increasing 

‘ It seems somewhat paradoxical to quote an authority against the misuse of 
authority, but the following words of old Sir Thomas Browne have a savour of 
their own : “ The mortallest enemy unto knowledge, and that which hath done 
the greatest execution upon truth, hath been a peremptory adhesion un^o authority, 
and more especially the establishing of our belief upor^ the dictates of antiquity.’^ 

II— P 
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their power, but it is probable that other uses are also 
subserved by the whole arrangement of the drum and 
the little bones. 

At the inner ear, the inne^ of the little bones, the 
stapes or stirrup, is inserted into a small oval opening in 
the inner wall of the tympanum. This opening is called 
the fenestra ovalis, or oval window. The stapes is 
attached to its margins by a membrane. We will after- 
wards trace the course of an impulse from the stapes 
through the internal ear. 

The internal ear consists essentially of a membranous 
sac, derived from involuted epithelium of the embryo, 
but in the course of development it has assumed a 
complicated or labyrinthine shape. It fits into the bone, 
which has a correspondingly labyrinthine form to receive 
it. The sac itself is filled with a fluid called endolymph. 
The bony labyrinth contains perilymph, which is thus 
in contact with the membranous sac. 

The bony labyrinth is formed from before backwards 
by the cochlea, so called from its resemblance to the 
spiral form of a snail’s shell, the vestibule, and the semi- 
circular canals. 

The cochlea, when well developed, .is about an inch 
in length, measuring along its spiral turns. 

It is divided along the course of the spiral into two 
parts, the scala vestibuli and the scala fytnpani, which are 
continuous, however, at the apex. Between these is the 
spiral of ^he membranous sac, or, as this portion of 
the sac which is in the cochlea is called, the duct of the 
cochlea. This is roughly triangular in section, one side 
being formed by the basilar membrane, separating it from 
the scala tywpant ; the other side, by the membrane of 
jReissner, separating it from the scala vestibuli) the third 
side is in contact with the outer bony wall. 

The ciuct of the^ cochlea contains the essential part of 
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the organ of hearing. . The organ of Corti consists of a 
double row of stiff, rod-like cellfe, the outer and inner 
members of the series re.fting on the basilar membrane, 
Jbut uniting together at their other extremities. These 
rods support, on each side, rows of hair-cells which 
are connected with the terminations of the auditory 
nerve. 

The basilar membrane, which is composed of elastic 
fibres, stretches from a projecting ridge of the central 
column of the cochlea to the opposite; wall continuously 
throughout the length of the spiral. At the apex a 
communication is allowed between the sca/a tympani and 
scala vestibuli by an aperture called the helicotrema. 
The length of the fibres forming^ the basilar membrane 
increases from about of an inch at the base to about 
tV of an inch at the apex.* 

Vibrations of air which strike the tympanic membrane 
are transmitted through the chain of ossicles to the 
fenestra ovalis. Corresponding agitations are thus pro- 
duced in the perilymph. These are conducted by the 
perilymph of the scala vestibuli, and so onward through 
the spiral to the apex, when they are communicated to 
the perilymph in the scala tympani, and so on to ite 
termination at the membrane of the fenestra rotunda, or 
round window, which closes an aperture of the wall of 
the inner ear on the same aspect as the fenestra ovalis. 

Helmholtz suggested that the basilar membrane was 
the apparatus by means of which, for example, a chord 
struck on the piano could be analysed into its con- 
stituent notes.* 

* Cf. Starling, “ Elements of Human Physiology. Hensen, who is the original 
authority, gives for breadth at the base,0’04i mm. ; near the helicotrema, 0*495 nim. 

* Alfred Denker has published an important study, Die Membrane basilaris 
im Papageienohr und die Helmholtz’ che Kesonanztheorie,” BioL CentbL 1906. 
He finds new puzzles in regard to the Helmholtz theory, in the small number, 
the irregular change in length, and the siqupsities of the fibres in th^ case of the 
bi^ilar membrane of the parrot^ 



510 PSYCHOLOGY, A NEW SYSTEM 

Here we have a case of a generalisation suggested by 
a comparatively superhcial Agreement. If a thord be 
struck on a piano, and tuning fl»rks corresponding to the 
notes be placed in the vicinity, tnen each tuning fork will 
vibrate as if its own note had been struck separately. 

The fibres of the basilar membrane increase in 
length, and as the pitch of a note of a violin depends on 
the length of the string, so the different lengths of the 
fibVes of the basilar membrane were considered to 
correspond to different notes. 

The supposition that this generalisation has been 
suggested by a superficial Agreement should not imply 
that the generalisation is wrong ; but the proof is so 
loose as to be liable to all sorts of errors, especially that 
of Intricate Classification, at every turn. It is true that 
we can trace the course of the external impulse till it 
produces the impulse given to the perilymph ; further, 
in the communication, by means of this impulse, of a 
stimulus to the endings of the auditory nerve, the 
basilar membrane seems by the physical conditions to 
intervene as an important agent. 

But even if the basilar membrane vibrated like a 
drum, communication would still exist by reason of the 
community of the perilymph of the scala vesHbttli with 
that of the scala tympani ; and also impressions could be 
communicated to the endolymph in the membranous sac 
through the membrane of Reissner, 

The theory of Helmholtz could not be considered 
established until a demonstration had been'given of the 
exact manner in which the perilymph was thrown into 
agitation by reason of the sound waves ; then the 
demonstration of the effect of this agitation step by step 
•upon the whole apparatus of the membranous sac, so as 
to explain its complex development. 

Moreover, in considering these questions we must 
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not necessarily look for undulations as the definite 
stimulus of the ends of the auditory nerve, for the 
sensation of sound is not^^the same thing as a vibration, 
^hnd we do not know* in what way we obtain a 
sensation from the stimulus of a nerve-ending, nor what 
is the character of the change. in the end organ corre- 
sponding to the sensation.* 

In the case we have been considering various 
objections have been raised to the theoiy of Helmholtz. 
It has been pointed out that there is not enough 
differei>ce in the lengths of the fibres of the basilar 
membrane to represent the differences of the vibrations 
of the air corresponding to the range of sounds.^ Ewald 
therefore suggested that the whole basilar membrane 
vibrated but with nodal points of the fibres. The 
variety of the stimuli thus given to the nerve-endings 
would correspond to the variety of sounds.* 

Another theory supposes that the b^isilar membrane 
vibrates as a whole like a telephone plate. The analysis 
of notes is in this theory considered as a function of 
the i>rain.^ 


' Dr, G. Arbour Stephens has published an article, “ Colour Vision in 
its Relation to other Senses,” in which he puts forward the theory that sound 
waves alter the conductivity of visual impressions. Without; necessarily 
accepting this the mind becomes awakened to various possible factors not con- 
tained in the hypothesis of Helmholtz. 

* If this be taken in connection with Denker^s work referred to in a previous 

note, the objection is indeed formidable.; Dr. Albert Gray has modified the 
theory of Helmholtz ingeniously (^ourn. 0/ Laryngology, Khinology, and Otology^ 
I905)> truth the objections should take deeper ground and display a more 

diversified aspect than that referred to. For one thing, experiments are needed 
to show the effects of vibrations of air on liquids in tubes. 

* Ewald’s theory was supported by some delicate and beautiful, but not 

conclusive, experiments. , 

^ Rinne and Voltolini put forward this theory, and Rutherford afterwards ad- 
vocated it. The weak point is the lack of evidence. Max Mayer has still another, 
imagined to account for differential tones derived from tuning-forks. It is notable 
in that it endeavours to trace the wave along the perilymph, but it is ^ulty in that 
the character of this movement is only surmised. Cf. also Lord Rayleigh, On 
the Perception of the Direction pf Sound,” Proc, Roy*Soc. 1909. 
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The diversity of th.fse theories illustrates the possi- 
bilities of error in scientifip subjects even among 
thinkers of a very high level Af intellect. 

The name of Helmholtz is’ also associated with a* 
theory of vision, which, however, originated with 
Thomas Young. This theory proceeds from the 
observation that all colours can be formed by combina- 
tions of red, green and violet. 

Young supposed therefore that in the retina were 
found sets of three nerve-fibres, which responded respec- 
tively to the stimulation of red, green, or violet light. 
If two or three of these nerve-fibres were stimulated 
simultaneously, then the sensation would be something 
different to that corresponding to the stimulation of any 
one nerve-fibre. 

Here we have an hypothesis formed on the sug- 
gestion of the effect of mixing the primary colours ; 
but in order to demonstrate the theory it would be 
necessary to show that the end organs of the visual 
nerves in the retina really do present such an 
arrangement, and that this arrangement could only 
subserve the purpose indicated. Even then there 
would be mysteries in the problem of vision ; for in what 
way, we might ask, do the effects of the separate stimuli 
become combined ? 

The theory illustrates the use of Imagination in 
science; but as we have seen in the case of Milton’s 
“ Paradise Lost,” Imagination of this sort gives often a 
very ineffective picture of the reality. Generally it 
seems better to create than to interpret, but not when 
the work is the Universe Itself. The fault is not that 
the man of science is too imaginative, but that he is not 
i'maginative enough (see pp. 393, 394 et seq., 408, 420). 

He forms his imagination from a survey of Agreement 
within too narro\v a scope, and .upon the associations 
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which have occurred to him in too limited experience. 
It is true that in Nature we find a great diversity of 
objects fashioned according to the same fundamental 
•model ; but the variety W the objects is immense, and 
in any case it is often only through deep generalisation 
that we can hope to reach the* Agreement expressed in 
the principle of structure of related organisms (see pp. 
386 and 41 1), In the case of the organs of sense our 
knowledge of the mechanism is very imperfect.' * 
That Young’s hypothesis has not been established is 
indicated by the fact that Hering has found it necessary 
to invent another.* He classifies primary visual sensa- 
tions relating to colours in three groups, red and green, 
yellow and blue, white and black. Corresponding to 
these groups he considers that there is a special 
substance in the retina. A sensation of red corresponds 
to the process of using up, or katabolism of this 
substance ; a sensation of green corresponds to the 
reverse process, anabolism of the substance. Similar 
conditions hold good with respect to yellow and blue. 
The white-black substance is not only affected similarly 
by the disturbances corresponding to white and black, 
but also by red and green, or yellow and blue. Most 
of the phenomena of colour vision may be explair^'^ 
plausibly at least, by either the Young-Helmhc 
hypothesis or by that of Hering.^ 

For instance, if in mixing colours on a pallet a cert 
shade be produced, one has in the Young-Helmhc 
theory only to imagine each colour as h^ing formed 

* See note, p. 511. 

* Von Kries has still another thepry, proceeding really from the orig 
suggestion of Young, but making the combination of elements a function of 
central not of the peripheral part of the nervous system. There are various ot 
theories. Cf.J. !^rnstein, “Eine neue Theorie der Farbenempfindung,’* Wiw 
fvtss. Rundschau, 1906, and an article of E. V. Tschermak, Lancet, 1909. 

* Hering has recently revised his original theory entirely (‘‘die Lehre > 

Lichtsinn/* 1909). * 
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the colours red, green, and violet in certain proportions ; 
then the resultant colo'ur will also be formed 'of these 
three in certain proportions. 

In the Hering theory the process is similar, but it 
must be noted that red and green together, for example, 
producing a destruction, and a restoration, of the 
corresponding substance, would have their effects 
neutralised, while their effects on the white-black sub- 
stafice would persist. 

Cases of colour blindness (see p. 310) when red is 
indistinguishable from green may be explained, upon 
either theory. 

It is said that the Young-Helmholtz theory fails to 
account for cases where, the colour blindness is complete, 
that is to say, where colour rays give the impression 
only of light and shade. On Hering's theory one could 
say that the functions of the red-green substance and the 
yellow-blue substance were suppressed. 

But it is quite possible to account for the conditions 
also on the basis of Young’s hypothesis. Since there 
is evidently some imperfection in the apparatus we njay 
suppose that this consists in the tendency of all three 
fibrils, which normally correspond to red, green, and 
violet, to receive stimulation from any colour rays. 

It is necessary also that a correct theory should 
account for contrast phenomena. These may be 
described as follows : If a grey disc be placed on a 
red background it will assume a greenish hue ; if on a 
green backgroujid, a reddish hue; if blue, a yellow hue ; 
and so on, the disc always assuming a tinge of the 
colour which is complementary to that of the background. 

Helmholtz considered that these results were due 
to an effect of judgment. Hering considered them due 
to changes in the retina, and he extended his theory 
accordingly to account for such cases. He supposed 
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that if destruction, or katabolism, of any of the visual 
substances occurred in any ^art of the retina, the 
anabolism took place in^that substance in an adjoining- 
•area. Long discussions have been waged amongst 
scientific men as to whether the phenomena are due to 
errors of judgment or to such^ changes in the retina as 
indicated by Hering. A possible answer is, that they 
may not be due to either of these causes.^ 

But we may now consider an experiment which is 
taken to decide that the phenomena are due to " retinal 
events,” or that they are ” peripheral ” and not cerebral 
in their causation.® 


Red 

volass 



A box is divided into long equal compartments by 
a vertical partition running the length of the box. 
At one end are two apertures, one in one compartment 
corresponding to the right eye, and the other in the 
other compartment corresponding to the left eye ; so 
that each eye can look only into its corresponding 

In addition to the authorities already cited, an American writer, Ogden 
Rood, has produced a work on Colour-blindness. Cf. also W. de W. Abney, 
Colour Blindness and the Trichromatic* Theory of Vision ^Proc, Roy. Soc, 
1910), and the Report of the Royal Society’s Committee (Lord Rayleigh and 
others) on Colour Vision, ^ 

See Starling’s ** Elements of Human f^hysiology,” p. 570. 



5i6 psychology, A NEW SYSTEM 

compartment. The other end of the compartment for 
the right eye is closed'' by a red glass plate; 'and the 
end of the compartment for the left eye by a blue glass 
plate. In each compartmenf midway between the 
coloured plate and the aperture for the eye is fixed a 
small grey cross on a sheet of transparent glass. 

The eyes look, each through its corresponding 
aperture, at a point on the line where the red glass 
plate and the blue glass plate join. A fusion of the 
colours red and blue takes place, not perfectly but 
sufficient for the purposes of the experiment, the fusion 
tint being purple. The two crosses are found to be 
quite distinct, that seen by the eye which looks in the 
red glass compartment, being green, and that seen by 
the eye which looks in the blue glass compartment 
being yellow. 

If the phenomena by contrast were due simply to 
errors of judgment it would be inferred that both crosses 
would seem to be of the same colour, viz. that which 
is complementary to purple. 

But to assume that the phenomena are " peripheral 
in their causation " is to fall into the error of Reper- 
cussive Association (see pp. 358, 359, and 505). 

We should have to examine whether these two 
theories are the only possible theories. We find that 
the variety of shades of colour formed by the com- 
bination of the primary colours is very great. We 
find also that in correspondence with other parts of 
the nervous system the variety of movements formed 
by the combination of other movements is very great, 
and we have determined .that the combinations and 
co-ordinations of these movements are a function of the 
brain. The development of the brain has proceeded 
in corre,spondence with the necessity for such co- 
ordinations. 
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If now we exs^ine the retina microscopically we 
find tha't it is formed of certain' parts the form of which 
is repeated in adjoining^small areas. The extent of the 
retina affected has infllience in determining directions, 
but apart from this function minute areas are. self- 
sufficient with regard to receiv^ing impressions of colour * 
(see pp. 53 and 512). 

These parts show a structure which though complex 
has not that aspect of intricate relation of parts vsffiich 
we find in the brain, and which we would expect to 
find an organ which was the physical correlative 
of the combinations of sensations. 

It is therefore a generalisation, within the range of 
accuracy of most of those admitted in Natural Science, 
to consider that the function of the retina is to transmit 
the impulses, in their simplest expression, from which 
the various combinations are formed. 

The combination of impulses in the brain is not 
a matter of judgment, though judgment is a factor. We 
might speak of judgment in a case where we observe 
th,e breadth of a box in comparison with its length. 
If the length be increased the breadth seems less. It 
seems possible -that some analogous process might lead 
us to misjudge the tint of a disc when we had looked for 
some time on a background of pronounced colour. 

But the fusion of colours, such as we know it 
familiarly, is automatic, so much so that we may be 
quite unable by force of vision to resolve Ihe tint into 
the colours which form it. For different combinations 
there must be different processes in the brain, that is 
to say, the areas disturbed by the stimuli differ. 

In the experiment we have considered we find a 
purple background as the' result of the combination 
of red and blue. Now the combination of red and 

* Hering, Holmgren, and others haVe devisee? experiments to prove this. 
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grey, and of blue and grey, are r^^ferred to different 
areas of the brain. Hsually the processes kre not 
masked by those due to the combination of red and 
blue. When they are freely v formed, cerebral pro- 
cesses in association are set up. And even when the 
process is masked the^e associations still become 
manifested when attention is fixed on the grey crosses 
in turn, one with its red background, the other with its 
blue. We really see these in rapid succession. We 
shall be helped in the understanding of this by con- 
sidering the chapter on the Unit, and by taking account 
of the effect of small repeated stimpli. In short we 
have here the ordinary process, slightly disturbed. But 
the elaborate apparatus, though producing only slight 
confusion of the natural process, has served to confuse 
our interpretation. 

Thus, though we cannot use the term “judgment ” in 
the sense of conscious comparison, yet we can, quite 
consistently with the experiment, believe that the 
phenomena have their explanations in cerebral pro- 
cesses (see p. 310). 

Other experiments have been designed to prove 
that the errors of appreciations of colours in the con- 
trast phenomena are due solely to effects in the retina, 
but since these experiments all depend on showing 
in a homogeneous background the different effects of 
various influences of contrast, they may all have the 
explanation already given of the combinations effected 
in the brain. 

In these matters one observation is particularly 
worth noting, and that is tlje facility with which we 
classify these sensations under the generalisation of 
colours. 

We may also classify smells, or touches, but we 
do not think of a smell as a colour, although there 
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are certain underling associations, arising possibly 
from thfe very mode of our evolution. It is true also 
that we can form a classification to include colours 
•and touches; but that I depends on the fact that the 
effort of attention is the basis of the Unit. The 
relation of one colour to another is very much closer, 
and consequently the something common to all colours, 
by reason of which we form the generalisation, is closer. 

The various colours are due to differences added 
to the general base. 

W§ find by experiment that very dim light, or light 
falling in a rest^^cted part of the retina, gives no 
sensation except of illumination. In the peripheral 
parts of the retina there is no. sensation of colour in 
any illumination (see p. 53). 

We should therefore expect to find that stimulation 
of part of the retinal apparatus corresponded only to 
the basis of all the colours, and that the stimulation 
of some additional part of the entire apparatus was 
necessary for colour sensation.^ 

.It may be that the functions of the rods and cones 
have some correspondence to this differentiation (see 
p. 69). In the periphery of the retina only rods are 
found, while the cones are concentrated at the centre 
of the retina and especially in the fovea centralis, the 
stimulation of which corresponds to the clearest appre- 
ciation of colours. 

The special apparatus for colours transmits the 
impulses which are necessary for all t|;ie combinations 
' in the brain, and such impulses may be comprised in 
the system imagined by Young and Helmholtz, or by 

’ This at least corresponds with the actual history of the evolution of sight. 
Cf. note p. 53. In this regard should be noted the fact, pointed out by Cohn 
in 1879, that a red spot j mm. square becomes visible at 14 metres, whereas a 
violet spot of equal area does not become distinguishable as violtft at a distance 
greater than 2 metre-. * * 
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some other different system. T^e end organ, for 
example, might be supposed to be a system -capable 
of displacement by certain vibrations of light, but with 
a tendency to swing back to equilibrium, and in swing- 
ing back to overpass the mark. Different situations 
of the parts of the system might correspond to the 
vibrations which form the elements of all possible 
combinations. 

We have, however, now reached the point in this 
question where there seems nothing to gain by further 
elaboration of hypotheses, except in as far as we may 
from time to time gain by microscopical research a 
more precise knowledge of the structure of the retina. 

§ IV. Veritable Mode of Progression of Reason 

It should be particularly noted that in analysing the 
process of Reason to its elements we are apt to regard 
the result of that analysis in too formal a manner, and 
to miss that essentially active, vivified mode of Reason 
which is most conspicuous in the highest examples. 

It will be found that after reading exclusively in 
the higher mathematics, in some cases with meticulous 
care, in others only in the broad lines, the mind 
returns to branches left behind with much greater 
ease of handling than if it had laboured constantly in 
these. It is not merely that there has been acquired 
a habit of generalisation, a manner of looking at broad 
paths and ways and means, without being perplexed 
by detail ; but . there has been added a certain moral 
factor of confidence and of determination which is not 
without distinct value. These considerations will be 
found of importance in education, for nothing is more 
certain than that advance is not best obtained by 
simply pl/)dding along paths which lie in the “ logical 
order" of development of H subject. 
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Curious analogies will be found here between the 
process .of mental \developmenf and that of physical 
development. For instjftice, in the formation of an 
.organism the process i^ not that of a complete con- 
secutive building as in the model of building a house 
regularly from its foundations, but the development 
often appears in patches. Scf with the mind, it will 
generally be found that in studying a subject there is 
not only the reasonable desire to obtain a view of.the 
whole as quickly as possible, but there is also a tendency 
to glance at parts out of their “ order.” This does not 
prevent details being afterwards laid in even scrupu- 
lously, and the method is really scientific. It often 
happens that the brains of students are overwhelmed 
at the beginning of a subject by a mass of detail, and 
they never reach a higher level at all, nor acquire the 
sense of the developing of the subject. 

But it is in research, in discovery, in the striking 
out of new lines of original thought, that we find 
the most remarkable divergences from the formal 
manner of conducting the mind. When we direct the 
eye towards a landscape certain sensations result. We 
recognise that th.e landscape is external to us, though the 
image may seem internal ; our judgment is the result 
of a concordance of various factors which will be 
discussed in the chapter on Externality. 

Similarly with all ideas. Thinking, in as far as 
operating on an instrument is concerned, is but the 
adjustment of that immensely complex meshwork of 
the brain formed of its nerve-strands an'd ganglia. We 
do not create the thoughts; we simply spread a web 
to the invisible universe ‘and thought results. The 
process could be traced up from the simplest sensation 
following on nerve stimulus to the highest reaches of 
recondite thought. The brajn is t^ie instrument in a 
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sense analogous to that in which the eye is the 
instrument. This is ^11 consistent with the theory 
that might be worked out iit quite other directions 
that discovery, as in science, »follows when the brain 
has been so occupied with a subject that all the nerve 
filaments have repeatedly vibrated in accordance with 
the arrangement of things in the phenomena investi- 
gated, and that these vibrations, by virtue of repeated 
tentatives, have experienced so many combinations 
that they are fitted to respond to the hidden harmony 
sought. For all law in external phenomena means 
ultimately the establishment of a simple scheme of 
harmony amidst confusing things. Hence the thinker 
knows he is on the eve of a discovery by reason of 
the approaches to and the glimpses of that ideal 
harmony, already felt in former trials. 

These remarks might be illustrated by the examples 
of many great discoveries from the day of Aristotle to 
Pasteur. Aristotle, in studying a subject, we are told, 
used to gather all the information he could, then meditate 
upon it in a manner of absorption until some moment 
of genius gave him the clue.* In Pasteur's case the 
association is noted between his methods of patience, 
search, meticulous examination, and the gradual sense 
of illumination that showed visibly to his familiars 
that he was on the eve of a discovery. 

It should be noted also that every brain searches, 
compares,' devises, reflects, discovers, according to its 
development.^ It has a natural manner of working 


* Clamde Bernard said : “You feel a slight shock of electricity which strikes 
your head and at the same time seizes the heart. That is the moment of 
genius. . . . Then all at once comes a flash of light. The new idea appears with 
the rapidity of lightning as a sort of sudden revelation.” 

• * The physiological fact of the acquisition of medullary sheaths by nerve- 

fibres is relied to the psychological process of Association ; but the corre- 
spondences here indicated have a much wider scope. 
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when conditions ar^ fair. Accordingly the aim of 
education? on the mental ^side, ^ould look mainly to 
the development of the brain itself. ^ 

• After long toil, oftenjwith fatigue, as for example 
the toils of analysing complex and involved presenta- 
tions, there may appear a mood of the mind when, 
without forcing the thoughts, but rather as if the 
thoughts took possession of the mind, a great array 
of facts and principles appear in a clear perspectiv'e ; 
and analogously to physical vision, the mind sees 
relation^, coincidences, deductions, vainly sought before. 

The prelude to such a condition of mind cannot 
by what we know hitherto be determined. It may 
arise in a state of fatigue and disinclination to routine 
efforts, or it may arise, as in the case of illumination 
cited in his own experience by M. Poincare, in the 
midst of indifferent occupations, or when the mind 
is excited by physical pain, as when Pascal on a night 
of torture by neuralgia worked out th*e theory of the 
cycloid. 

The form of presentation, here likened to a per- 
spective, may differ for different minds, but the notion 
of perspective is -not necessarily artificial; for in our 
ordinary view of perspective we shall find that the" 
ideas of extension are built up by accretions of sensa- 
tions, and their relations, which taken separately have 
ill-defined presentations as being things posited and 
localised. The appearance of extension depends to 
some extent on the Feeling of Effort, on th^ impressions, 
freshness of presentation, and on their sequences. 
Amid many other things I have referred to these only 
as they are also to be found in such abstract presenta- 
tions as that of a series of facts and principles. 

<• ‘ remark may be here noted, that genius arises from t:*e structure 

Ql the brain* , ,, 

II— 10 
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Here we touch on one aspect of the mysterious 
domain of the psychology of research. Meanwhile, 
it may be asked is there not something extraordinarily 
fascinating, and curious to the> degree of marvel, in the 
feeling of concordance and harmony in the discovery 
of true relations; as if indeed one might suppose that 
concordance and harmony resided objectively in the 
natural world, and that we had discovered our minds 
in' a mood appropriate to its recognition. 



PART II 


CHAPTER I 

ASSOCIATION 

Association has been abundantly discussed in the course 
of the development of Psychology, from the time of 
Hartley onwards. There is no need now to travel 
familiar ground, especially as Association has, in the 
preceding exposition, been not only incidentally dealt 
with, but referred to its proper relatijons among the 
Fundamental Processes of the mind. 

There are, however, other positions involving Asso- 
ciation which should be discussed, and these positions 
may be referred to as enlarging the scope of Association. 

We have observed that Association is found not only 
between Presentations in immediate sequence, and be- * 
tween ideas that have arisen in immediate sequence, but 
also between ideas related in any way to each other 
and to the objects of the external world. 

But there is found also Association between ideas and 
emotions, and between different kinds of ^motions ; and 
between any of these and the greatest complexes that 
can be formed by combinations of all mental processes 
and feelings. 

It would be well here to refer to the graphic 
representation provided by the structure pf the 
nervous system itself ^see pp. 95, 236). We find that 

525 
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correlated to the Association of ^dea to idea we have 
stimulations producing,, disturbances along a nerve track 
from one brain cell to another. 

In active mental life there, is a simultaneous stres.® 
along many related paths. In cases of mental excite- 
ment there are explosions in brain cells and perturbations 
along paths that have no special relation to the imme- 
diate stimulation of external nature. 

In cases of profound emotion there is a wide area of 
disturbance throughout the nervous system. 

We have already seen the influence of the emotional 
factor on Reason (see pp. 349, 357 et seq., 362). It is not 
only a factor in producing belief, but it influences the 
manner of expression of that belief. 

Shakespeare, who was a keen observer of human 
passions and also of their proper representation, has a 
fine passage where Cleopatra receives tidings of Antony 
(cf. Act II. scene v.) : 

Messenger ; Madame, he*s married to Octavia. 

Cleopatra : The most infectious pestilence upon thee I 

[Strides him down^ eicJ] 

Here we find the Association of an emotion of anger 
with the source of the news that produced the anger. 
Observations of the kind have become proverbial, as in 
the advice not to be the bearer of bad tidings, and the 
notion, more valid than a mere superstition, that ill-luck 
attends the bearer. 

Another passage of Shakespeare is more subtle, but 
not less dramatic. Othello, shocked by the tragedy of 
his own acts, works himself up to the point of suicide : 

And say, besides, thut in Aleppo once, 

Where a malignant and a turban'd Turk 
Beat a Venetian, ‘and traduced the State, 

I took by the throat the circumcised dog 
And smote him — thus, \Siabs himself. 

(Act V. scene ii.) 
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Here we have a Ireminiscence. exciting a feeling of 
rage and* desire for de^tructi^^n, and this becomes 
powerful enough in Othello’s despairing condition even 
fo be turned against himself. The Association here is 
not merely between a dominating emotional state and 
a certain notion, but also between that emotional state- 
and the image of the act to which it led. 

We generally find in cases of deep emotional dis- 
turbance abundance of gesticulation. This would Tie 
explained on the physical basis by saying that the 
disturbajice along sensory nerve tracts in the brain 
produced disturbances in the areas of the motor nerve 
tracts corresponding. 

Among people such as the French, where gesticulation 
even without great excitement is usual, habit has facili- 
tated the passage of the disturbances from the sensory 
nerve tracts to the motor nerve tracts to such a degree that 
it becomes difficult to express an idea without the accom- 
panying of motor displays. Frenchmen often gesticulate 
when holding a conversation through a telephone. 

In persons of unsound mind, also, nerve instability, 
shown in incoherent ideas, finds a further expression in 
want of control of physical acts. A raving lunatic desires 
to do something, perhaps to kill. 

The influence of Association is found in determining 
in a wider scope, and over a greater length of time, the 
expression of a man’s thoughts. Compare, for gxample, 
the works of Rabelais and Pascal. Both aimed at re- 
formations in spiritual matters, but theirs temperament 
and education were different. 

With regard to Rabelais^ it is said that he was a 
profound moralist who cloaked his ideas in an extrava- 
gant manner in order that the essentials of his teaching 
would find easier acceptance. His gainsayer^ assert 
that he desired only to amuse, dr to outrage decency, by 



528 psychology; A NEW SYSTEM 

the frivolity and ribaldry of his larfguage and the licence 
of his descriptions. Both these positions seem over- 
strained. The works of Rabelais have an aspect of being 
a satire on the abuses of hii. time, but his mind wai4 
coarse, and filled with licentious images, and these he 
makes use of in the portrayal of his views. 

The mind of Pascal was delicate and refined. His 
educational development was profound in certain direc- 
tions. Ill-health, together with an ascetic regime, 
provoked the hysterical tendency always underlying in 
his nature. Consequently, with the expression of a fine, 
luminous intellect, we have in his writings the most 
poignant cries of distress in literature, and the warping 
towards madness. 

Now, if the style of Rabelais be purposely chosen to 
form a proper vehicle for preaching reforms, is it possible 
for us to imagine Pascal adopting such a manner of 
expression? We see in both cases the Association of 
temperament with intellectual acquirement. 

In the case of Shelley we have a constitution not 
unlike that of Pascal, except that the tendency both of 
his temperament and his education was to find expres- 
sion rather in poetical flights than in "ratiocinations such 
as delighted Pascal. Shelley’s mind, no less than 
Pascal’s, was steeped in Christian influences, although 
his professed principles seemed absolutely opposed, at 
least in.dogma, to the Christian religion. We find these 
tendencies expressed in peculiar Association. Shelley’s 
“Queen Mat” is ostensibly a revolt against religion, 
expressed even in terms which Christians consider 
blasphemous ; but the essence of his whole discourse 
is that of appealing to the Christian spirit, while con- 
demning those whose example is in disaccord with 
Christian teaching. 

The influence 6f Assofciation i^ found in cases where 
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a man with a strong bent towards one set of notions is 
also imrftersed in daily {practice in another. Such was 
the origin of a book that had^a large circulation some 
•years ago: "Natural ^.aw in the Spiritual World.” 
Drummond, the author, was a devout Christian, and at 
the same time a lecturer in scientific subjects. Accord- 
ingly he desired to infuse tlie spirit of science, and 
even the examples drawn from his scientific work, into 
his religious views. • 

On the other side we find such cases as that of 
Huxley. For Huxley, being profoundly interested in 
ethical questions, and being at the same time a brilliant 
student of biology, makes use of biology as the medium 
of expression of his opinions in ethics (see pp. 501 et seq.). 
It must not be supposed that Huxley found in biology 
alone the cogent proofs of all the conclusions he reached. 
His opinions depended on numerous other factors, 
including other forms of his education, his early training, 
his temperament, and the more technical considerations 
of the field of ethics itself. 

Jf, for example, a certain standard of conduct is found 
to prevail throughout the organic world, then its appli- 
cation to man may possibly be rejected on the simple 
observation that the new conditions introduced involve 
modifications of this standard. This is indeed the con- 
clusion of Huxley himself in his later writings. Other 
biologists have refused to alter the continuity of their 
system. The decision depends partly on temperament, 
and on the other factors noted. ^ 

Darwin’s work on the Origin of Species caused great 
commotion. But this was , in part due to conditions 
accidental to the history of science, viz. that it was 
declared by the foremost authorities of the Christian 
Church to be inconsistent with the Bible. The writings 
of Huxley were frequently • a diract attack \ipon the 
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validity of Christian doctrines. Hence, as so many of his 
arguments were ostensibly derived from his biological 
work, there arose a notion amongst advanced thinkers 
that biology was in a peculiar s^nse the spiritual science, > 
that salvation lay only in that way (see p. 393). 

Biology was the science that attracted the enthusiasts 
of serious culture. But the great majority of these were 
disappointed One does not find “ The Data of Ethics ” as 
the' residuum of a chemical retort nor in the dissection 
of an earth-worm. The actual study of biology is a 
work of patience, and it is only after a vast stock of 
knowledge has been patiently accumulated that any 
reliable lights upon questions of ethics may be discerned. 
Even then, examples are abundant of men who are 
expert technicians in the realm of biology, but whose 
opinion on other matters has no particular value. It 
requires rather a deep contemplation of the principles 
and results of all related sciences to obtain, within the 
scope of these, sdme clear notion of the phenomena of 
the world ; and the certainties met with in the way are 
rather those of the futility of weaker systems. 

The influence of some great authority in impressing 
on a generation the importance of a science is itself an 
illustration of the widening of the scope of Association. 
From generation to generation we observe that there 
has been a succession of fashions in science, according 
as some great discoveries have laid bare a portion of 
Nature, afid as no discovery of this kind is without a 
deep spiritual signification, it has happened that other 
sciences, before biology, have been considered especially 
as the spiritual sciences (see p. 393). 

Mathematics had its great day in the time of Descartes 
and Pascal, and, later, reached its crowning glory with the 
discoveries of Newton.^ 

* Dr. Mcdlormsick, an American mathematician, tells us of the days when fair 
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But even nowadays we find from time to time curious 


expressions of mathematjcs as the transcendental science. 
One of the most remarkable^ of these is that of Prof. 


Keyser of Columbia Uni^versity (see p. 502), who, being a 
mathematician and a theologian, endeavours to find in 
pure mathematics the assurances of the existence of the 
Deity. Here we have an instance of Association bridging 
over ideas that to most would have seemed extraordinarily 


remote. 


Mathematics in its own field is one of the most objec- 
tive sciences. There is not much ground for emotion 
in the fact that the angles at the base of an isosceles 
triangle are equal, yet even in pure mathematics we find 
scope for Association with temjjerament. Bernoulli said 
of an anonymous solution to a problem, which was 
really by Newton, that he knew the lion by his claws. 
In reading the exposition of Quaternions by Hamilton 
one is struck by the meticulous care of his manner. 
The ardent spirit of Abel is displayed in his attack of 
problems in bold generality, and in his trenchant display 
of deep principles. This impression of Abel’s style 
has been even rendered graphic, when it was said 
of the “good old geometer” Legendre that he could 
not keep pace with the young giant. 

An illuminating remark on this subject occurs in a 
lecture on Riemann by Prof. Klein of the University of 
Gottingen, in which he indicates how Riemann’s pro- 
found conceptions had their origin in mathematical 
physics: “You see that even in the domain of mathe- 
matics individuality plays a great part.” 

In philosophic questions such as, for instance, the 
exposition of the regulation of the world from the stand- 


dames discoursed of differential coefficients and the precession of the equinoxes, 
and when Euler’s letters to the Princess Elizabeth had but one r^vai — those of 
Lord Chesterfield to his soil. 
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point of ethics, we find at once a, greater scope for 
temperament and a less control of results. Consequently 
we are not surprised to find on all ethical systems the 
imprint not only of the author’s thoughts and experience 
but also of his temperament. 

John Stuart Mill found this in his relations with 
Comte, for Mill with his liberty-loving character became 
shocked at length to discover that Comte, though a 
rebel to orthodoxy, would impose on the minds of men a 
tyranny founded on the principle of organisation of the 
systems he had renounced. 

Herbert Spencer’s theory of Evolution has no author- 
ity over certain parts of his writings, as, for instance, his 
theory of the origin of baldness. It has not much more 
even in his views of Education or the relation of Man to 
the State. And although “ The Data of Ethics ” is the 
crowning of his work, there is no complete cogency of 
argument between the positions of the doctrine of Evolu- 
tion and those of “ The Data of Ethics.” We find here the 
influence of the author’s surroundings and of his tempera- 
ment. It represents the best side of the bourgeois ideal : 
peace, the development of trade, mutual help, justice. 

But Kant gives to ethical duty a sterner and more 
uncomprising character, representing an interpretation 
more akin to the Stoic philosophy, while Spencer’s 
savours of Epicurus. 

As these doctrines of conduct are inconsistent, it 
follows that they cannot both be right. Neither results 
from a study in objective style of all factors, with a 
rigorous demonstration from accepted first principles. 
Such a demonstration would be extremely difficult. 

We have seen how the principle of Association 
affects the total display of a man’s personality, and that 
amongst authors it colours even their expositions in 
objective realms. 
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The converse • problem may therefore be posed : 
Given ‘writings of an (jstensibly objective character, is 
it possible to find revealed^ in them evidence of the 
author’s personality ? ^ 

This is certainly the case. Consider, for example, 
the dramas of Shakespeare. Here we have a great 
deal of material on which * to work. Many of the 
characters moreover are imaginary, while those that are 
historical are liable to interpretation according to the 
dramatist’s conception ; and certainly Shakespeare has 
in so^me instances allowed himself the utmost latitude in 
this respect, as, for example, in the character of Achilles 
in “Troilus and Cressida.”' 

But besides the manner of dealing with the plays 
themselves Shakespeare had free choice in the selection 
of subjects. 

A method of analysis therefore, in order to discover 
the influences of Association of the character, tempera- 
ment, origin, and acquirements of the author, would in 
the first place set forth for consideration the actual 
choice of the subjects, in their chronological order if 
possible, and the reasons of that choice. 

Useful suggestions may be obtained by the study of 
the choice of other poets. Milton did not select Paradise 
Lost as the theme of his epic until “after much 
choosing,” and in the course of the poem he gives the 
reason why he departed from the usual style of epic. 
The impress of the poet’s individuality so strongly 
marks the poem that it may be considered in the light of 
a spiritual biography illustrated by the great imagery of 
the epic. 

If we consider, in this aspect of Association, the 

* This, however, is one of the disputed plays. But compare the delineation 
of character of Antony and Cleopatra with that of Ferrero. With the Italian 
historian we seem to move in realities ; Shakespeare gives^ us a gorgeous 
fairy tale. 
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dramas of Byron, of Shelley, or' Sheridan, we find how 
intimately related to the personality in each case are 
“ Manfred,” “ The Cenci,” aild “ The School for Scandal ” 
respectively. Even in an author of most objective style 
the choice of subject gives indication of his character. 

Then we consider the treatment of the subject. 
Here we have innumerable possibilities in the general 
atmosphere of the play, the selection of the persons 
of thfe drama, their relative importance in the whole 
perspective. Even in a subject of objective interest 
there are a thousand manners in which temperament 
may be shown. 

Then there is the consideration of favourite words 
or phrases. With men dominated by some fixed 
purpose there is always to be found some characteristic 
expression, such as the “ Delenda est Carthago ” of Cato, 
or the “Thorough” of Stafford, or “ Le cl6ricalisme, 
voila I’ennemi ” of Gambetta. 

But even where there is no dominating idea the 
temperament may be espied by the more frequent 
recurrence of certain words or phrases, and these should 
be looked for in passages where they do not arise 
inevitably out of the situation. 

Another test would be that of the references to the 
dominating notions or purposes of others, or to the 
burning questions and fermenting ideas of the time 
in which the author had lived. In Shakespeare’s time 
particularly the question of religion was vital. 
England’s position in the world’s politics also had been 
in jeopardy, and she had triumphed in brilliant style. 
In the realm of thought the genius of Galileo was 
enlightening the world ; Gilbert was working in the 
approved methods of modern science ; and Bacon “ rang 
the bell that called the wits together.” 

All thes& subjects of deep human interest must have 
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thrown themselvea with/ strong dynamic force into the 
attention of alert inteljects of the time. Hence we 
obtain indications of charactep'and intellect and tempera- 
ment in the attitude to^wards these subjects, for in such 
matters even silence is significant. 

Then we again obtain further indications in the 
dramas more or less ostensibly philosophic, such as “ The 
Tempest,” or in those where reference is made to 
questions of philosophy or religion, as in “ Hamlet.’^ 

Then there is the consideration of the works taken 
as a whole, with the view of estimating intellectual 
energy according to the output extended over some years. 

It would be out of place here to hazard opinions as 
to the results of such an analysis in the case of 
Shakespeare. The reference has been made to indicate 
in what way the principle of Association may be 
regarded. We have seen how in cases of known 
personalities it has influenced the expression of their 
thoughts ; then it is reasonable to suppose that our line 
of criticism may be elaborated, having regard to this 
principle of Association ; so that from the expression 
of thoughts we rise to an appreciation of the style of 
their author. 

The Association of idea and emotion has been 
worked out by M. Godfernaux in “ Le Sentiment et 
la Pensee,” a book remarkable alike for the depth of 
the thought and for the character of the investigations. 
Godfernaux finds emotion or sentiment as the force 
which produces what is called Association of* ideas. I 
will not enter into a criticism of these notions, partly 
because what is true in J;hem will, I believe, be found 
here expressed, and partly because even this enlarge- 
ment of the scope does not’ carry us far enough. We 
must embrace all that is contained in the aphorism : “ The 
whole man thinks, ” 
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Thus it would be possible K) ela^jorate a study of 
psychological politics, based ^ultimately on physio- 
logical politics. A famoui- statesman, in the decline of 
life but full of vigour and in enjoyment of a command- 
ing position, desires to signalise his career by some 
new great exploit. Here, in addition to all the 
objective considerations arising out of the condition of 
the nation, would necessarily be present the suggestion 
that the question to be tackled must be important and 
difficult, yet not such as to escape the compass of the 
years still allotted to his activity. Factors of this kind 
tell in the history of the world. They are to these 
great annals what the one last bumper is to a convivial 
gathering. 

A patriot who is also a musician will in time of stress 
produce a national song. The greatest example is 
Rouget de Lisle. A great poet, in disgrace, blind, 
undaunted, scornful, rebellious, will send forth a “ Samson 
Agonistes.” And the philosophers have interfused their 
philosophy, especially their ethical conclusions, less 
with the essence of eternal verities than with the 
emanations of personal temperament. 

The study of Fechner’s law is interesting in that 
respect (see p. 225). This law, which professes to indicate 
a numerical relation between objective stimulus and 
subjective impressions, is of general application ; but 
a study of its origin reveals to us that it is compacted of 
the three dominant passions of Fechner’s intellectual 
life — Psychology, Physics, and Mysticism. Many great 
physicists before Fechner had studied Psychology, and 
many great psychologists had studied problems of 
physics, but they had held these matters apart in their 
minds. Weber had indeed endeavoured to introduce 
into Psychology measurements as exact as possible, but 
compared 'with Feclmer, the difference was as that of 
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looking at a sacreti ve^ment with the judgment of a 
weaver or with the rapture of a believer. Fechnerdid not 
merely seek to measure phenomena, he desired to bridge 
the interval between two realms of speculation. Hence 
we discover in the end that he has performed that 
improbable feat, the application of the Differential 
Calculus to mental impression^, the testing of sensations 
by logarithms. 

That Fechner should have been satisfied we can»well 
imagine, but it is more difficult to understand how he 
could ^ have persuaded independent thinkers to follow 
him. Certainly at the beginning many of the most 
eminent held aloof, but now Fechner’s law has been 
established as kmongst the precious mysteries of psycho- 
logical faith. * 

But here also we obtain a clue. Whatever is wholly 
rational and explicable falls into the light of common 
day, and ceases to afford that which is to most of us 
a heritage of the ages, the thrill of wonder, of mingled 
resistance and attraction, of enjoyment and sacrifice, of 
strange imaginings, ecstasy, and devotion, in the presence 
of superior things veiled in mystery or secluded from 
impious touch. . Fechner’s law becomes the palladium of 
an institution, or the Caaba of a faith. 

Moreover, there enters into play the Associations 
derived from professional pride. Examples of these 
abound in profusion. 1 will select one that was re- 
vealed to me unexpectedly. Some time ago I was 
reading an article in one of the me4ical journals on 
the thoroughly technical subject of the “ Submucous 
Resection of the Nasal Septum.” The whole matter 
was discussed in the style of a competent specialist, 
but the conclusion particularly interested me : “ And 
now it can be no longer said that nasal practice has 
no major operation.” 
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Here at length the veil wai lifted from the soul of 
the rhinologist. He had bee^ doing good work, he 
had won that esteem alwvays accorded to virtuosity in 
practice, he had the rich fields of anatomy, of compara- 
tive anatomy, of histology, of bacteriology, of Experi- 
mental Psychology, to roam in ; but we find the secret 
gnawing of envy, jealousy of the exploits of enterectomy 
of the general surgeon, or of the operation on the 
Gasserian ganglion of the neurologist. All this was 
contained in that gem of professional pride thus uncon- 
sciously exhibited. 

The psychological world, although a world of purer 
reason, has not entirely escaped such influence. It is 
found in pedantic language, in oppressive formalism of 
style, in that appreciation both of authority and 
obscurity which has made Hegelism the banner alike 
of Prussian autocracy and of intellectual Socialism. It 
is found also in the creed of Fechner’s law. For 
hitherto the Psychologist, and especially the meta- 
physician, has felt the eye of the physicist upon him, 
has felt even the unspoken reproach of barren studies 
in realms of unreality. Now he can reply with Fechner’s 
law. That is a great instrument, for few can under- 
stand it, and it is worked with logarithms.^ 

Another aspect of Association in its wider opera- 
tions is that of the atmosphere of our studies themselves; 
for it may shock some, contrary to the famous Horatian 
precept, to smile in the search for truth, or to laugh 
when some absurdity crops up.* This arises partly 
from the old traditions of religious strife, when truth 

* It may be well to refer again to the criticism of Fechner’s Law, p. 225. 

Quanquam ridentem dicere verum 

. Quid vetat ? — Horace. 

There is also a passage of Phaedrus, usually rendered rather too stiffly, bearing on 
this. A free translation is : Let the mind play at times that it may the stronger 
return to work. 
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itself was clad in iiarslv and forbidding aspects. It 
arises also from the bejief that the man of science 
must necessarily be of a severo’cast of mind. Certainly 
,a vast amount of technical work lies in his way, and 
the influence of such toif is to conduce to seriousness j 
but the history of the world shows that the highest- 
genius in such matters may Consort with a tempera- 
ment not always severe— Plato, Aristotle, Descartes, 
Fermat, d’Alembert, Ampere, Davy, Rumford, Huxley, 
and Clifford attest it. 

We have already seen that Reason itself does not 
proceed by a concatenation merely formal of ascertained 
propositions. It will be evident that if what is advanced 
in this chapter "be considered in all its import of life 
and interest, curiosity and attraction, a new notion will 
arise as to the conduct of the mind in research and in 


the striking out of a life’s work. 

When we contemplate such a career as that of 
Darwin, we discover him first a sportsman, then a 
naturalist, and gradually we observe the spirit of mere 
sport becoming less and less and the interest of deeper 
questions steadily growing. Then we find a great 
and capable mind addressing itself to profound pro- 
blems that lay within its scope, and of which the * 
research was fraught with great importance to yarious 
spheres of human activity. 

Here then we recognise as not loosely associated 
with the manner of thought, but interfused and pro- 
viding for it the necessary motive force, the great 
moral qualities of patience, sincerity, judgment of values, 
and courage ; and we see , these in active play alike 
in dealing with questions that arise from time to time 
in course of studies and in the planning and carrying 
to determinate issues the bold scheme of the life-work 
itself. 

ii — 1 1 
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SUMMAI^Y OF AoSOCfATION 

Association is a Fundamental Process. This refers 
to the simplest form of Association, as between Pre- 
sentation and Presentation, and between Presentation 
and idea, or between idea and idea. But we may also 
find Association in cases where the objects are more 
complex, and where the understanding of the nature 
of ran object involves a complexity of Fundamental 
Processes. Even in such cases the final act of Associa- 
tion is that of a Fundamental Process operating on 
Symbols. 

Hence in using the word, now in a larger scope, 
we find that the function of the mind is such that Associa- 
tions are formed between Presentations in succession ; 
between Presentations and ideas ; between ideas and 
ideas ; and hence by means of symbolisation between 
extensive systems of thought ; between ideas and feel- 
ings ; between ■ideas and complexes of ideas and 
emotions ; between any of these incidents of the mental 
life. 

Associations are determined by circumstances of the 
greatest complexity and involving majiy factors of the 
individual existence which do not come into conscious- 
ness. Thus Associations are determined in their course 
by temperament, education, and intention of life. 

In the physical basis corresponding the course of 
nervous excitation may be determined not only by 
the mutual influence of contiguous cells, but by con- 
nections established with remoter areas ; and, from 
physical causes in the body, or as the result of stimula- 
tion from without, or from causes dependent on ideation 
or emotional disturbances,' the course of nervous activity 
dominant at a given moment may be broken up, and 
new series of nervous excitations established. 
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Hence the notion 'of thii mind moving along a “ chain 
of Associations ” is wrong (f this refer to a pre-established 
chain ; and if not, then the phrase loses meaning further 
•than that ideas arise in se^quence. 

In reference to the application of the study of Asso- 
ciation we find that since the resultant at each moment 
is determined by the combinatio*n of the subjective and 
objective factors, we have in the expression of that 
resultant a factor in determining the character of fhe 
subject. 

In the study, say, of Shakespeare by this aid we 
might inquire : What is the general temperament and 
the atmosphere of inspiration of the works; or in a 
long series, if tfiey can be determined chronologically, 
what are the sequences and the changing spirit of the 
atmosphere of these ? 

What are the evidences of education, or of special 
training, in the works ? , 

In how far does the technical skill shown in refer- 
ence to versification, or stage-craft, compare with that of 
contemporaries ? 

What is the character of the knowledge displayed? 
Is it strong in the science of the time, or in history as 
then known, or in the observation of character taken in 
the life ? 

In all this, what conception arises of a development 
of mind ? 

How is the bent of mind shown in oft-recurring 
words, in ideas broi^ht into associations^not usual nor 
inevitable, in sportive moods, or off-hand not season- 
able expressions ? 

What is the attitude towards great striking facts of 
the time, either of politics or of religion ? 

Is the cast of the mind analytical in a scientific 
sense ? 
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Where is admiration displayed I Where fondness? 
Where tenderness ? What isi the character of 'passages 
that break forth most naturally, or spontaneously, with 
enthusiasm, with warmth of language, with wealth of. 
association, with an air of freedom and familiarity, or 
with imagery inspired, or surprise of happy touches ? 

From all this might be built up, in works as extensive 
as Shakespeare’s, especially with the help of direct bio- 
graphical references, a well-defined and various character. 

The Association of idea and emotion extends to the 
widest scope, so that we may say : The whole man 
thinks. 

Every Philosopher has interfused his temperament 
into his philosophy, in whatever objective terms this be 
expressed. 

The study of Fechner’s law indicates the influence 
not only of his studies of physics and psychology, but also 
of his bent towards mysticism. 

Associations less definite, but persistent, affect the 
atmosphere in which either professional work or the 
discipline of a science is regarded. 

Historical causes account in part for the austerity of 
the atmosphere of science. 

Moral qualities are no less necessary than intellectual 
qualities for the carrying out of a great work of science. 



CHAPTER II 


EXTERNALITY 

ScoTTisp philosophers, Reid and others, formed the 
“Common Sense" school. They declared that the ex- 
ternal world existed because they saw that it existed ; 
their common sense told them that it existed. 

Berkeley declared that all this was explicable on the 
basis of Idealism ; a complex of ideas gave us the im- 
pression of material things, but ideas only existed. 

We shall here find, not that these J;wo theories are 
reconcilable, but that, if what is valid in the analysis of 
both be extended by still more persistent analysis, a basis 
will be discovered where all apparent inconsistencies 
are resolved. 

But in the first blace, let us strip “ eommon sense " of 
some of its pretentiousness. 

Bishop Butler, it will be remembered, when he en- 
deavoured to get a universal standard of right and 
wrong, set up as final judge the “ plain honest man.” 
And Tolstoi has conferred on the same type pontifical 
qualities of infallibility in art. One may s>ispect that the 
plain honest man is in these cases rather a stalking-horse 
for a more powerful personality behind. But those of 
us who familiarly know the average man are by no 
means so impressed by the perspicacity of his intellectual 
vision or the lucidity of his expression. ^ 

By the fact that he. is the Average* man, too many 

543 
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streams of low origin have ur^ited to form his character. 
So far from the plain honest^ man possessing’ unerring 
judgment, or overwhelfoing ' majorities wielding any 
valid authority in intellectual matters, we have found 
that at momentous turning points of the world’s civilisa- 
tion the judgment of one man has deserved to outweigh 
that of all the rest of humanity ; and that one has not 
been of the type of Reid’s Common Sense or Butler’s 
plain honest man. Such a man was Empedocles when 
he foreshadowed the theory of Natural Selection ; such 
a man was Archimedes when he saw clearly the prin- 
ciples of specific gravity ; such a man was Roger Bacon 
exploring the mysteries of chemistry ; such a man was 
Copernicus beholding the verities of the solar system. 

The man of common sense scoffed at the notion of 
the earth revolving around the sun, for he said he saw 
that the sun revolved round the earth, and his common 
sense sufficed. The plain honest man ridiculed Darwin 
during a generation. 

Let us now examine Berkeley’s position. We may 
begin with simple sensations. If we find that Externality 
be required to account for such phenomena, it will be 
necessary to the explanation of complex Associations of 
these. 

Berkeley must, of course, postulate mind, for if there 
were no mind there would be no sensation, and if there 
be no Externality for a developed mind there will be no 
Externality for a rudimentary mind. 

We arrive, then, at the consideration of a rudimentary 
mind. 

There must also be but one mind, for a mind cannot 
think without sensations ; and if there be another mind, 
that must have sensations also. These sensations must 
be different, for how can two minds have one and the 
same sensation ? 
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If two minds existed^Externality would be implied ; 
for what'would be the meaning of saying that the actual 
sensation was not external tc^nother whose experiences 
were different sensation^ ? ^ 

If we consider a single rudimentary mind, we find 
that its sensations have characteristics of kind, intensityj 
duration. But there is nothing in this by which the 
mind can anticipate its sensations, or modify or check 
them. Even if we consider a developed mind, we 'find 
that there are sensations which the mind cannot antici- 
pate. On these lines, then, one would be reduced to the 
contemplation of a solitary mind, but without control of 
the phenomena produced within itself, or without any 
prescience of its own movemexits. 

Such a position is not unthinkable, but at least one 
could hardly persuade another mind that it had no 
sensation, and no existence beyond one’s self. Descartes 
gave out the doctrine that animals were mere automata, 
and that a cry of pain, for example, was simply the 
creaking of the machine under certain circumstances. 
Berkeley does not appear to have believed anything of 
the kind concerning human beings, for he occupied 
himself with various schemes, not very practical as it 
turned out but at least practicable, for their benefit. 

It would be competent, however, for a Berkeleyan 
to believe that his was the only mind in the world. 
But we will see that even on that basis he might arrive 
at a view of Externality which the common-sense repre- 
sentative, except for the exclusion of his particular mind, 
might be led to adopt. 

We might suppose a mind not endowed with sensa- 
tions through either sight or hearing, and yet attaining 
an extraordinarily developed notion of the world. Miss 
Helen Keller is a case in point. She has her other 
senses intact, and greatly refined in exercise.* 
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We can scarcely expect tdt find' a person furnished 
with only the sense of touch ; but we may' imagine 
ourselves as, upon occasiop^, refraining from the exercise 
of any of the other “ five senses.” 

A sensation is now introduced. What we have 
learnt to speak of as intensity and duration could not 
be appreciated as such, but still they would afford 
their definite effect, in so much as that what- 
ever the influence in the mind it would be different 
if these were different. If after the cessation of this 
sensation another were to follow of a different degree 
of intensity, the difference would be appreciated. 

In this way we might have a world consisting only 
of sensations of touch, and varying in intensities. 

Let us now add to the capabilities of our mind 
the muscular sense.^ This brings to light clearly the 
Feeling of Effort, which accompanies all sensation. 

Now after the recurrence of the muscular sense, 
with certain duration, there may follow other sensa- 
tions of touch. Imagine, in order that the exposition 
may be understood, the person stretching out an arm 
and touching something. 

The muscular sense will be found, on close attention 
to be not simple, but to have certain characteristics 
corresponding to the circular movement of the arm. 
Imagine these characteristics changed ; effort with 
regard tp the muscular sense being increased ; the 
sensation of touch increasing in intensity. This would 
correspond to fhe familiar experience of the hand 
meeting with a firm object. 

Here is a combination ^ established in regard to 
what we will afterwards consider, in its complexity, 
as the external world. 

^ Herein is assumed nothing as to the veritable nature of this sense, or the 
origin of its manifestations. 
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It must be noted thAt as far as we have gone we 
know of it only through changes of sensation of a 
definite character arising utiexpectedly and therefore 
without control from oursdfves ; and that the changes 
of sensation are mainly of the nature of interruption 
of some of the factors of the muscular sense, intensifi- 
cation of others (as in those muscles which aid in forcing 
against the resistance) and also intensification of the 
sense of touch, and of the accompanying Feeling of 
Effort or both. 

We find also that except for this intensification 
the complex of experiences does not change, and we 
find also that if a certain intensification be retained 
the whole process now persists in constancy. Looked 
at from outside, this means an even pushing against 
a firm object. The negative (cf. pp. 35, 127) of this 
series would be followed by the sense of touch dis- 
appearing while the muscular sense derived from the 
negative movement continued. Let the whole opera- 
tion be repeated till it is familiar. 

We will introduce symbolisation in order to facilitate 
explanation, but we remark that this implies no new 
complexity; for ‘though the symbolisation be not by 
words, yet the repetition of an experience invariably 
introduces symbolisation, even if it be by means of 
the initial steps of the experience symbolising the 
whole. We have already discussed this (cf. pp. .29 et seq., 
108, 1 1 3). 

We will therefore adopt, in order> to refer to the 
complex of our sensations, the symbol “ External world." 
We must note particularly that it is not intended hereby 
to beg the question. W^e adopt the term for con- 
venience of exposition, but’ we do not imply in its 
use anything further than we shall meet with as we 
proceed to develop our experiences. It \^ill then 
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remain to be seen whetlier *he whole meaning that 
thus arises from our symbol, “ External world, ’’’contains 
anything less than, by appj-opriate analysis, the Common 
Sense philosopher would find in the term. 

The symbol “ External world," by experiences of the 
sort described, soon becomes diverse. To the complex 
we have already described therefore we apply the 
symbol “ table,” or more precisely, top of table. 

Consider now what happens when we come to 
the edge of the table. This would be presented thus : 
The first experience is renewed. The sensation of 
touch continues without intensification. Certain appre- 
ciated changes are given to the muscular sense ; then 
suddenly the sensation of touch disappears, but the 
muscular sense continues as before. On forming its 
negative the sensation of touch reappears. 

The sensation of touch continues when the muscular 
sense undergoes another appreciated change. This 
would be known to us ordinarily as feeling over the 
side of the table. 

A development of this method will convince us 
that, given the sense of touch and the muscular sense 
and the Feeling of Effort, we form a conception of 
the External world with regard not only to touch but 
to shape, and size, and also to resistance as far as 
this is expressed by the complex of the sensations of 
touch and the muscular sense. 

So far we know nothing more than our combinations 
of sensations, and their Associations in memory. These 
faculties we must always imply in mind. But we 
cannot say that nothing more can be known than 
these ideas which we have indicated. The table, for 
example, was met with unexpectedly, and in the External 
world we may at any time meet with some object un- 
expectedly, that is to say, in a manner to interrupt. 



EXTERNALITY 549 

independently of ^ur f^nt^ol or desire, any sequence 
of ideas in association, dr any combination we may form. 

We may now, for the purpose of exposition, abandon 
the tedious reference toXfirst principles, and employ 
ordinary terms, but without making assumptions un- 
justified by our method. 

Let us suppose that the "Vnind considered had not 
been endowed with the sensations of touch but with 
those of sight. With this sense alone there does not 
seem to be any suggestion of distance nor even of 
space as we ordinarily understand space. An appeal 
must^ here be made to introspection, but to aid intro- 
spection the following experiment may be tried : First 
divest the ifiind as far as possible of ideas already 
formed. Then keeping the whole body still for a 
long time and without moving the eye or even wink- 
ing gaze steadily on a quiet scene. It will be found 
that the impressions of distance, of resistance, and 
of solidity become lost. The sense of colour persists, 
that of space also remains, if this be interpreted to mean 
the impression of shape and of place, but' neither of 
tliese terms must be considered as possessing all the 
ideas usually associated with them, but rather a peculiar 
distinctive character as forming part of an assemblage 
of objects disposed in a certain way. 

However, as we have already seen, the eye is 
adjusted for vision in various ways by different muscles ; 
corresponding to the movements of some of these 
muscles there are definite sensation^ 

The action of the muscles of the iris, causing 
contraction or dilation of the pupil when the illumina- 
tion is increased or decreased, is automatic, and pro- 
bably there is no appeal in 'consciousness corresponding 
to this muscular action alone. In the case of accommo- 
dation for distance the action of .the ciliary* muscles is 



550 PSYCHOLOGY. A MEW SYSTEM 

automatic, but if the act be^ene^getic other muscles are 
really involved. Thus in general there is associated with 
the action of accommodation a certain condition of the 
muscles directing the eyebafi. 

It must be noted that the direction is never main- 
tained by an absolutely rigid system, but by constant 
balancing with appropriate innervation of the muscles 
and with the endeavour to reduce to a minimum the 
erroi*^ of direction oscillating round the true direction. 

When change of accommodation for distance takes 
place, the directing muscles move accordingly, so that 
associations are formed by this habit; and when, in 
an experimental case, we desire no change of direction, 
an effort of adjustment of direction, correcting the 
usual action, is necessary. 

The combinations in various ways, both of con- 
currence and succession, of the pure visual sensations 
first considered and those of locomotion, accommoda- 
tion, and changes of illumination, gradually show the 
connection between the variations of the visual sense 
and locomotion, and so we add to our impressions and 
ideas the appreciations of what we afterwards know as 
solidity, and space. 

It is necessary to use the phrase, “ afterwards 
know,” for there is nothing so far to tell us what 
effects of touch correspond to certain visual effects. 
We can only know this by experience. 

We are fortunate enough in having been able to test 
this by actual expel iments. The most famous is the case 
of the patient operated on by Cheselden for cataract. 

Molyneux had asked Locke whether a blind man 
who knew a sphere and a cube by touch would be 
able to distinguish them correctly on receiving sight. 
Another philosopher expressed surprise that they 
should agi'ee that he could not. It was ascertained 
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that Cheselden’s patient wa£j| unable to decide by sight 
alone wjiich was the spnere arid which the cube pre- 
viously known by touch. He thought also that distant 
, trees were resting on his /Eyes. 

Although the result supported his opinion Locke 
perhaps went too far in pronouncing definitely, for 
who could tell before actual experiment what connection, 
having even a physiological base, might be discovered 
between the senses (cf. pp. 57 and 511)? But. the 
wrongfulness of dogmatising on the other side was 
clearly shown. ^ 

Suppose now that in our External world we bring 
together the experiences derived from sight, from 
muscular actfen, and from touch. Then it would be 
observed that the series ot* touches and locomotions 
which gave us the impressions of shape and size were 
connected in a definite way with the series of visual 
sensations, and with each experience the correspond- 
ing ideas would be more and more* strongly bound in 
Association. 

We might now deal with the relations of’ the other 
senses in turn to the External world. We would 
investigate the character of this world in each. After- 
wards we would show their connection with the 
others. 

A distinct help towards a reconciliation of the 
Idealist with the Common Sense philosopher is found in 
the study of such an act as picking up a stone. The 
Idealist .looks upon the stone as n^^de up of ideas, 
but he sees this complex of ideas in certain relations 
to other complexes of id^as. If the stone be taken 
up and removed, then one set of complexes are held 

* A case has recently been related in Harper's Magazine by Dr. Edward Ayers, 
where the patient recognised apples as round, and named colours at once correctly. 
A consideration of what has been previously said of Association between the 
senses would serve to explain this result. , 
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all together, while they ch^nga thei/ relations to other 
sets. ' » 

It is found convenient therefore to indicate such a 
constant complex by a syfobol, stone ; and we find 
that the complex contains visual ideas, ideas of touch, 
ideas of resistance depending on the muscular sense, 
and more abstruse impiessions, resolvable, however, 
into ideas which we speak of as weight. 

If now we take an example of acts expressed in 
ordinary language, we may show how they could 
also be expressed in the symbols of ideas we have 
found in our analysis. 

Thus : I went into the garden and plucked a rose 
and smelt it. This would be expressed by relating 
the character and duration of the locomotive sensations 
in their successive phases, accompanied at each point 
by the other sensations corresponding to the term 
“ walking in the garden ” ; then would follow the account 
of the more particular touch sensations with the more 
restricted locomotion of the arm and the fingers in 
grasping the rose, and the peculiar changes in the 
character of the combinations of these accompanied 
by the characteristic sight sensations in the plucking ; 
then the whole series would be succeeded by the smell 
sensations. 

The difference between this elaboration of the 
successions and combinations of ideas and the ordinary 
form in which we tell of the experience is simply due 
to the developmejit of symbolisation, applied to those 
combinations of ideas that have an intimate and per- 
sistent Association as well as frequent recurrence. 

It must be noted that the sense of distance, as for 
instance of the rose tree, is produced by the visual 
sensations arising from the tree, by the muscular 
sensations', and by the sensations of changes of accom- 
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modation and illumination, ir^ looking at the tree ; then 
by the impression of the continuous series of objects 
from the tree to the place where the person is standing ; 
then by the muscular sensations of locomotion with 
the series of constantly changing Efforts involved in 
so taking this series in order, that is to say, in getting 
close to the tree, that the ser/sation of touch may be 
added to the others. 

Is this all, however, that is contained in the meaiting 
of the external world? We have already observed, 
in the case of the table, the factor of the unexpected. 

Let.us consider an object : Iron. The Idealist would 
say that this can be resolved into a bundle of associated 
ideas. This i» true with reference to those attributes 
of which we have had experi&nce, even of such remote 
relations as specific gravity. But this is not all that 
is contained in Iron. The iron becomes electric and 
develops new and remarkable properties, which no 
amount of the most skilful analysis' or introspection 
employed in the “ bundle ” previously symbolised as 
Iron could have indicated. 

We could not predict these properties, nor, after 
their appearance,^ form any expectation as to their 
development or persistence. Nor could we by appeal- 
ing to our previous knowledge of iron and sulphur 
as bundles of ideas predict the wonderful effects of 
their combination, and the entirely new series, of the 
bundle so formed. 

In the next case we may consider another individual, 
and particularly, in that individual, what familiarly 
we speak of as mind. It , will be remembered that 
hitherto in working out the problem from the Idealist 
position we have excluded other minds, but now though 
we use the word “ mind ” we may consider it only in its 
phenomena. Thus Descartes, while believing that 
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animals were automatic, mi^ht talk cf them in ordinary 
terms. * J 

But in dealing with mind we have a still more 
inefficient grasp of the “ bundle ” than in the previous 
cases, and the unexpected becomes more marked. 

The indications of other minds traverse a far more 
extensive range than those of inanimate objects, and 
extend themselves beyond the scope of our calculations, 
and yet from point to point reappear within the sphere 
of our knowledge and our anticipations. 

In all this the character which is most strongly 
objective is the unexpected, the complex of ideas that 
arise beyond the scope lof anything we have known or 
could elaborate by any kind of combination of ideas 
which had existed in our minds, or which our minds 
could anticipate or in any way control. 

Everything else may be expressed in ideas and their 
relations — that is to say, subjective states. This 
property of the unexpected we must except and make 
provision for by the “ something, I know not what,” 
of Locke. This phrase brought censure on Locke from 
other eminent philosophers, but it seems admirably to 
indicate the carefulness of his method. His analysis 
is not always final, but within its scope is seldom wrong, 
while for delicate introspection and accurate record of 
mental experiences he has not often been equalled. 

The “ something, I know not what,” is the something 
independent of previous mind, entirely dependent on 
experience, and, capable in its independence of being 
developed indefinitely in other unexpected forms. 

But when once we admit any objectivity we must admit 
it with respect to mind. When we admit another’s 
'mind the whole External world opens up precisely as 
the Common Sense school, if it were sufficiently en- 
dowed vnth analysis and introspection, would demand. 
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In the previous’ discussicjn of Reason we found that 
at every, experience we had to take into account not only 
the actual objects of experience in their own relation, 
but the fiature of our previously acquired knowledge 
in all its inter-relations, and the original character of 
the mind in which the knowledge had been stored ; so 
that the whole formed a va5t complex, or resultant, 
with which the actual experience in question produced a 
new resultant. Belief, in this view, was not merely a 
contemplation of certain Associations but an attitude of 
the mind charged with impulses. 

NoW the Idealist, widening the scope of his own 
mind, may say that even the unexpected in the External 
world cannot 5e set down as objective, in the sense of 
being independent of the mind. He may maintain that 
in these new experiences he is simply developing 
unexplored regions of his mind ; that the steps of a 
chemical experiment, for instance, are but the means, all 
expressible in ideas, by which he discovers new' relations 
in the ideas of his own mind. 

This mode of argument cannot be gainsaid, but 
there is no need in our desire for reconciliation why 
it should be. Instead of attempting to batter it in_ 
breach we have only still further to widen and develop 
it. We have to give to the possibilities of our own mind 
the whole scope of the possibilities of the External world 
as we can ever know it ; and even in regard to the 
entirely unexpected, unknown, uncontrolled, w’c have 
only to hold all this as a factor which ihay be associated 
in any form with the complex of our stored-up ideas, 
in determining that resultant of which we have spoken, 
and the attitude of the mind towards the paths of its 
next possible movement. 

In this fullest development let us consider the 
phenomena of what^ for convenience we call* another 

II — 12 
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mind, although we are^ wi|hin the fdealist position of 
maintaining that this is part of our mind. Bufe to that 
other mind we grant the fullest measure of the 
unexpected and of the uncontrolled, and we grant also 
that the means of exploring tliat mind are those of 
receiving instruction by the hearing, in connection with 
all the visual complexes by which we recognise a 
personality, or by visual sensations as in reading a 
book ; and that the course of this exploration may lead 
us to ratiocinations beyond anything we have hitherto 
attempted, or may expand our spiritual sense, or even 
our ideas of our own ideality, beyond our previous 
conceptions ; and we further grant that in our review 
of the External world we must think of other minds 
possessing continuity beyond any space of time in 
which we contemplate immediate experience. We thus 
see finally that there are no circumstances of the most 
abstruse speculation, or any character of imagination, 
that we cannot express in ideas. 

But it is quite consistent with the Idealist position 
to make use of symbols, and to form all the combinations 
possible of the Fundamental Processes ; and hence 
finally to speak of the External world in the easy 
language of every-day affairs. In all this, it must be 
noted, a distinction must be made between an Idealist 
and a Berkeleyan, for a student of the subject might find 
himself in accord with the preceding analysis, but in 
disaccord with many of Berkeley’s conclusions. 

But to what have we arrived in this way ? Simply 
to the position of the Common Sense philosopher, if 
he also have pursued his common sense keenly and 
determinedly enough. He does not suppose that he 
can know phenomena of the External world, or of another 
mind, except by the means by which he can know 
anythinjg; that is to say, he is dependent on his Pre- 
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sentations in their widest scof)e, entering into the domain 
of previous knowledge acquired by a mind determined 
by its original character and the total of all its experiences. 
Did he hold any other apiftions he would be an Idealist, 
but of a wholly irresponsible kind. 

It may be said that the; Common Sense mind 
acknowledges the objectivity of the other mind, while 
the Idealist does not. But let us look at this yery 
closely. The Common Sense mind must be restricted 
to this : That after all he cannot think with another 
mind, ^e can only think with his own mind, and that 
though he give to the terms “ objectivity ” and “ other ” 
mind the utnu^st independence, yet the expression of 
that independence is a mode of his own mind. 

Let the Idealist on his part allow the exploration of 
his own mind to proceed to the limits of its capacity, 
and his attitude towards the unexpected, uncontrolled, 
in that exploration be the fullest o«pression of that 
possibility; then he will have no ideas different from 
those of Common Sense, for if any should be discerned 
he should widen still beyond them the region of the 
uncontrolled, or as we may say, without straining the 
meaning, the region of the independent. 

Yet withal there may linger a sense of discrepancy. 
It is a real difficulty, and in removing it we shall find 
the last secret of reconciliation. 

The Common Sense man says, I see a distant tree. 
By no means can I persuade myself t^at that is only 
an idea in my mind. It is an external object. 

The Idealist may reply that as it is resolvable into 
ideas, the Common Sense man is wrong in regarding it 
as external. 

But both in this regard fall into a tacit error of gross 
materialism. When the Common Sense man s^s that 
the tree is an external object’, we may ask ; External 
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to what ? That it is external to his body cannot present 
any difficulty, for the Idealist could never suppbse that 
it was in his body. That it is external to his brain is 
evident (cf. pp. 76 and 511), ' • 

But he replies, It is external to my mind. The true 
answer of the Idealist is pot to try to persuade him that 
his actual view of the object is wrong, but to ask him, 
Whpre is your mind ? 

The brain is not the mind. Those who have 
advanced the idea of every mental act having its 
physical correlative have been accused of “ materi,alism,'' 
but they are confronted with an assumption, even though 
a tacit assumption, of crude materialisip both of the 
Idealist and Common Sense philosophers, that the mind 
is in the brain. 

The Idealist who seeks the reconciliation, as there 
must be in all true things, says. Of course the tree is 
external to me or to yourself, as you behold us. But the 
tree is resolvable into ideas. The ideas are not in the 
brain. The ideas are where the tree, as known to me, is. 
The tree, as far as I know it, forms those ideas, or, a.s far 
as I know them, as ideas of the tree. That impression of 
Externality is the exact measure and account of the 
relation of those ideas, which are tree, to the other ideas, 
which are the interval between the tree and any object, 
such as my physical self, to which it is external. 

We have already advanced beyond the position of 
Berkeley himself, Byron said of Berkeley, in an amusing 
verse : 

Though his speculations are too airy 
For the airiest "human head. 

But in departing here from Berkeley it is with the 
feeling that the sort of mystical paradox associated with 
him has^ arisen not from his subtlety but as a consequence 
of certain perverse misapprehensions of his own. 



EXTERNALITY 559 

Berkeley, pursiXing his ^own theories to practical 
conclusipns, became opposed to the scientific spirit, as 
indeed have most of the idealists — Fichte, Carlyle, 
Emerson — though not so frankly as Berkeley. 

They hoped to “ evolve ” out of their inner con- 
sciousness some particular revelation, as though the 
whole world were locked up* in a human mind and 
could be expounded by diligent scrutiny. The extreme 
of this position has been ridiculed by Carlyle himself 
in reference to the Monks of Athos, who gazed intently 
into their navels in order to behold the spiritual world 
revealed. 

All this is not merely contrary to the spirit of all 
that has made* our civilisation great, but it is, again, the 
tacit acknowledgment of crudL forms of " materialism.” 

For the Idealist who says, Why go to the outside 
world for instruction? is open to the rejoinder even from 
one he has instructed : There is no outside world — that 
is to say, apart from idea. What w*e are doing is to 
endeavour to find the clue to the sequence of our own 
mind. When we see a stone drop to the earfh we are 
endeavouring, by active exploration and acquaintance 
with ideas, to trace the whole series of vast associated 
ideas between all the ideas of stone and of earth ; but we’ 
shorten cumbrous language. Further, we say that the 
process of “ evolving ” ideas is one of spiritual energy, 
and does not consist in the restriction of the mind to the 
little plot that has become in any manner already 
“ evolved.” If the whole world be contained in the inner 
consciousness of the mind, we explore the mind in 
examining the world. . 

But we must now pursue the matter to the final 
issue. The Common Sense philosopher does not seem 
quite satisfied that the Idealist has yielded enough to 
make their views concordant.. He says in eiTe<^t: Sup- 
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pose that your mind becomes effaced ; permanently, you 
may not admit as possible, but temporarily, you must 
acknowledge as often occurring. ^Yhat, then, becomes 
of the External world ? 

The Idealist may reply that ic vanishes. But then it 
is within his experience that he meets it again, constant 
in many parts, changing in others ; all beyond his ex- 
pectancy or control, all independent in as far as the Com- 
mon Sense man himself can use the term. Who, then, 
thus uncontrolled, has re-created the External world ? 

The Idealist may stubbornly refuse to admit anything 
beyond something unknown in his own mind ; but we 
have already considered the nature of Belief (cf. pp. 
*2, 329, 336, 337, 364, 377), and we have found that in 
the mind of man it has no immutable character, that 
in fact it is the resultant of myriad dynamic forces, 
some only of which appear in consciousness, and that it 
is expressed in a sort of dynamic representation of the 
mind towards associated new phenomena (cf. pp. 85, 
377). This dynamic relation of Belief is the ground 
whereon ‘w.e test the Idealist. He cannot hold or acquire 
the Belief that his mind is all, and that there is nothing 
objective to it. 

But “ by shoeing one becomes a smith,” and by dint 
of analysing. Common Sense has become analytic. He 
demands to know what the Idealist means by objective, 
suspecting here also some discrepancy. He has noted, 
for example, that a tree gives different effects as tested 
by different meu,ns. It has a certain appearance in 
vision. It has another relation of gravity, as may be 
tested by weighing it. And if light from it fall on a 
.photographic plate we find a certain image. 

Is there, according to the Idealist, an unknown some- 
thing which, in conjunction with the mind, produces an 
idea ; oy is the idea itself the whole something ? 
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If, while admitting objectivity, Idealist clings to his 
position, of there being one mind, and that the idea is 
itself the full account of the object, then since he must 
consider what we call other minds, even though he 
consider them part of tAe development of his own mind, 
he would be forced into a sort of pantheism when the one 
mind has neither control, nor knowledge, nor expectancy 
of a great part of its domain. But also if the idea be all, 
and that idea influences also the other minds which are 
part of his own, there would be a sort of pre-established 
harmony of a futile character. 

If,* however, with the acceptance of objectivity, he 
acknowledges also the objectivity (that is to say, the 
independence) of other minds, but tries to save the 
position that the idea is alf, then, as that idea arises 
simultaneously in other minds, we have here again a 
sort of pre-established harmony, but we have also 
another conception difficult to form, that one idea can 
be simultaneously in two or more miAds. 

But if the Idealist move his position so far as to 
say two like ideas are produced simultaneously in two 
miAds, then we have added something to the idea, and 
that something i.s a cause, in as far as we are entitled to 
speak of a cause (cf. pp. 8, 9, 1 1, 79> 330)- 

Idealist, forced even on the basis of his own belief to 
abandon untenable positions, now reviews the whole 
field. He says : Yes, but even the postulate of an 
unknown cause is resolvable into ideas. By idea I mean 
not merely sensation, or the remesibrance of sensa- 
tion ; not only ideas in associations, but also the process 
of Disassociation ; not only the contemplation of ideas 
known, but the positing of something as unknown ; not 
only ideas in time and spacb within the actual contem- 
plation, but in time before and after, and in space not yet 
explored. In this way I can admit other mijids in the 
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most complete independer^e, for tlie process of Dis- 
association is a process of' my mind. I can also in this 
way consider my mind effaced, and yet the processes 
continued in other minds. ^ 

But this enlargement of the sf;ope of his theory really 
means that Idealist has ceased to confine himself in ideas, 
and has adopted the Fundamental Processes as being 
necessary and sufficient for the explanation of all mental 
phenomena. Idealist, in other words, simply maintains 
that his mind can only think its own thoughts, and this 
every one will grant. Idealist, therefore, consents also to 
employ a form of language in accordance with thd ways 
of Common Sense. 

Common Sense, by persistent questioning of Idealist, 
has been forced to find a deeper and deeper base for his 
own notions, until at last, on the ground of the Funda- 
mental Processes, he is able to avoid the errors that 
have heretofore arisen from mere superficial appear- 
ances. In this way the reconciliation is complete. 

The argument will now be briefly resumed, it being 
understood .that the positions are set forth here only 
for convenience of reference and that they should 
be considered in the light of the whole previous 
exposition. 

Externality is capable of analysis. It is the result 
of the combination of impressions brought from all 
senses, and wrought into associations with previous 
knowledge stored up in a mind prepared by evolution 
through countless’'generations. 

The position of the Idealist school is opposed to that 
of the Common Sense school.- The Idealist says that the 
e:^ternal world is a bundle of ideas. The Common Sense 
philosopher says that by direct perception one sees that 
it is substantial and objective. 

The reconciliation is to be found in conducting the 
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analysis of both along routes which lead to deeper 
comprehensions and clearer views. 

The Idealist must drop too narrow an interpretation 
of ideas in this sense. He must for this reason drop 
even Berkeley himself. 

Various crude positions of the Idealist must be 
abandoned on the way ; such* as that his mind only 
exists ; that the ideas of his mind sum up an object ; 
that the brain is the mind ; that an idea can have location 
in the brain. 

The idea is where the object is, in so far as that 
object *is known in idea. 

To this it may be answered : We recognise the star 
Sirius as part* of the External world ; is the mind in 
Sirius ? 

The Idealist might reply that the question should 
really have been thus expressed : Is Sirius in the 
mind ? 

Before answering that question, I will take a more 
familiar case. I see the handle of a door. ^I desire 
to go out of the room, and I intend to turn the handle. 
But as I sit, I observe the handle. Is the handle in 
my mind ? 

In order again to answer that question we should 
have to retrace all the previous analysis. It becomes 
evident then that the question has been begged in the 
manner in which it has been proposed. I f?nd that 
when I say, I see the door handle, I have present certain 
sensations, and part of these are designated by a symbol. 
By the very nature of the movements of the mind, we 
do not, when we use a synrfjol, bring to consciousness 
all that the symbol implies, but step by step, all that 
it implies may become duly developed to the mind. 

Now the sense of Externality of the handle is imme- 
diately present, for it is implied irf the syml^ol, and 
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the associations with all the complex of the senses 
involved in my consideration of the handle. , Part of 
this complex is the series of the muscular sense, and 
the Feeling of Effort accompanying. I rise, and step 
by step as I approach the handle I am really developing 
what has been implied in the symbol, though this again 
is rendered more correct, that is to say, more in accord- 
ance with Nature, and more diversified and vivid by 
the ‘actual new experience. Finally I touch the handle. 

I say that each step of that progress, in as far as I may 
have had consciousness of it, has been expressible as a 
mode of my mind ; and at each step my mind has been 
where my conception of the reality was. 

It is possible, however, to object that that is not 
the same as saying that the thing is where the mind 
is. Let us consider all that is implied in the objection. 
It will be better seen by taking another mind. That 
other mind may have conceptions respecting the handle 
that differ from mine. Factors of my conception may 
be entirely absent in another mind. Must there not 
be something constant in reality which may serve as 
a standard to show which is right? 

To answer this question clearly w.e may go back to 
the considerations involved in a former question : Is 
the red I see the same as the red another person sees ? 
To decide, can we refer to the actual red of the table- 
cover ?i 

We are brought to the conclusion here that the red 
of the table-cover has no existence; that red is the 
result of the vibrations emanating from the table-cover, 
and the operations of the visual apparatus (cf. p. 77). 
.And as we have noticed previously we converse of red 
because our sensations, though not the same, are cor- 
respondent enough for our purpose. In the case of the 
two m^ps previously discussed the correspondence itself 
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may be far from exact, and yet conversation may be 
intelligibje (cf. p. 51). 

But the notion is ineradicable that there is something 
objective, even if of a different kind to our sensations. 
Yes, and in our minds *that is expressed by the some- 
thing independent, something that brings new develop- 
ments, and, in certain circumstances, even a fund of new 
sensations, something in fact that now, freely, and with 
a full understanding of the symbol, we may .call 
objective. 

But the positing of the symbol, objective, with all 
that itdmplies, is itself of the mind. We have required 
here, no doubt, a certain Process of Disassociation, 
such as we ha^e discussed in considering Infinity. But 
that Process of Disassociatfon is not apart from the 
mind. 

So now with Sirius. That is at first a symbol, and 
the symbol is where my mind is. But the symbol 
may have become developed step by^tep, and amongst 
its implication is that of enormous distance not possible 
to be traversed by my body. But step by Step as I 
knoW of these matters I am knowing them by Processes 
of my mind, ultimately by means of fundamental Pro- 
cesses based on Presentations of real things. 

But the objector says : Sirius exists, quite apart from 
your mind ; it would exist if your mind were extin- 
guished. I reply that my knowledge of Sirius would 
be extinguished with the extinction of my mind. When 
you say it exists you posit another* mind. But my 
extension of Idealism has enabled me to posit another 
mind, and to speak of what that other mind knows. 
I hold that all that I can know of Sirius is all that 
Sirius is as far as I can kncJw. 

Then the objector cries, At last we have the real 
paradox. Is there not a diflerence betweer^ all that 
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you can know of the world, and all that the world is, 
as possible to be made kAown to you? 

Here I recognise the veritable crux. We are face 
to face with a paradox again as deep, and as funda- 
mental apparently to our powers, as that of Infinity. 
We solved that of Infinity by a Disassociation, or leap 
of the mind, with the formation of new Associations. 
We found that we had to stretch finity to infinity if 
we ‘■desired to compare finity with infinity. Similarly 
here we must stretch the meaning of the term " indepen- 
dence," or objectivity, to the extent that the mind can 
only appreciate it by a Process of Disassociation, even 
though it recognise that Process, and the subsequent 
Process of Association, step by step, as Processes of 
the Mind. 

Having then kept the Idealist uncompromisingly to 
his own Idealism, and pursued with the utmost energy 
his own well-begun but timidly abandoned analysis ; 
having illuminated Common Sense and compelled it to 
sacrifice all that was not, in the clearest vision and 
with the^ald of deeper analysis, consistent with funda- 
mental Common Sense ; we may declare that all that 
a mind can know of the world is known through the 
modes of that mind ; that still the External world is 
real and external ; that we reach, at the limit, something 
indistinct of separation, which we can bridge by a leap 
whose character we know as a mode of the mind ; and 
that henceforward we speak of the External world in 
the familiar terms of Common Sense. And withal we 
must observe that the ultimate limit of division between 
illuminated Common Sense and determined Idealism 
is so indistinct that we cannot say definitely whether 
the leap spoken of is necessary, or whether it differs 
at all from that discontinuity which is always in the mode 
of movement of the* mind. 



CHAPTER III 


EGO AND WILL 

§ I. ,, Synthetic Example of the Exposition of 
Will and Ego 

We may now select some simple illustration by 
means of which to refer in more synthetic form to 
certain positions already discussed, and to observe 
arising in the discussion the forms of the Will and of 
the Ego. 

A child sees a live coal.^ He sees il at first altogether 
as a Unit. He stretches out his hand and touches the 
fire. He starts back in pain. This incident could be 
made the text of volumes of matter, for it opens up the 
whole ground of P.sychology. Into the question of Locke’s 
tabula rasa (cf. p. 26), or the doctrine of innate ideas,* 
there is no necessity further to enter. 

* The psychology of children has been studied with particular attention of late 
years. In addition to well-known names such as those of Darvnn, Preyer, 
Romanes, A. F. Chamberlain, Wundt, fibffding, Baldwin, Perez, and Storring, 
we find more recently Egger, Lindner, K. C. Moore, Oltuszewski, F. Tracy, 
Fr. Warner, Clara and William Stern. Amongst psycli^logists who have particu- 
larly directed their studies to the language of children may be mentioned F. Schultze, 
J. Dewey, E. Noble, E. A. Kirkpatrick, H. T. Lukens. The famous mathematician, 
Sonia Kowalewski, studied her own cMldhood ; P^rez has written on the first 
three years of childhood ; Elizabeth S. Brown deals with “The Baby’s Mind” ; 
A, Kussmaul has published “ Untersuchijngen fiber das Seelenleben das Neu- 
geborenen [new-born] Menschen ” ; H. Fehling has studied “ Das Dasein vor der 
Geburt ” (Being before birth) ; and old Sir Thomas Browne gave a delightful 
philosophic conversat'on between twins who were waiting to be born. Treitel, 
A. E. Tail, and Dr. Eva McCall have written on Apliasia in childrerf 

567 
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With respect to the movements of the child it must 
be noted that many of his" efforts result fro nr* no par- 
ticular stimulation from without, but from abundant 
impulses within the brain (cf. pp. 5, 6, 8o, 8i, 85, 336, 
560). The child’s brain is a magazine of energy which 
does not completely explode because to each impulse 
there is an inhibitive 5r controlling power. Some- 
times the locked-up energy escapes control. We see 
this" in an unhealthy form in St. Vitus’s Dance and 
epilepsy, and in a healthy form in the lively play of young 
children (cf. p. 81). 

Superadded to this, however, are the definite impulses 
due to pleasurable stimulation. The child would like to 
get the live coal, because its brightness is pleasing. He 
sprawls about, but he gets nearer. The sprawling is due 
to lack of co-ordination of the muscles, but in this sprawl- 
ing he is helping his growth and educating his brain. 

The difficulty of co-ordination may be seen in a man 
of advanced years attempting to learn an intricate dance. 
His case is more difficult, for he has to thresh out new 
brain connections, whereas the child has but to develop 
his natural growth (cf. pp. 249, 277, 292, 348, 364). 

There is in the movements of the child the counter- 
part of instinct (cf. p. 423). If the live coal were pleasant 
to handle he would probably put it in his mouth. In 
judging the instinct of animals we must remember that 
the world of smell, as in a dog, is an immensely more 
various and discriminated and more powerfully stimu- 
lating series than with us (cf. pp. 58, 65) and that the 
propulsion of the muscles which follows thereupon is a 
matter of less strenuous exertion. A dog hunting on 
the trail is kept going by the persistence or the increase 
of the same kind of stimulation serving continually to 
produce the same kind of action. The action of a child 
sucking ? lollypop 'is of the same class. The action of 
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the child in sprawling towards the bright object intro- 
duces no, extraordinary elenvfent ; but we will see that 
from this experience we shall be able to talk of Reason. 
There is no line of separation between instinct and 
Reason.^ 

The question of instinct will be here briefly dealt- 
with. For convenience of refe/*ence the matter may be 
expressed : 

1. In the study of instinct importance should » be 
given to the fact that certain animals have a great 
range in regard to some one sense or other, or possibly 
to seveyal senses.* 

2. At the basis of our reason, that is to say, in the 
Fundamental Processes, there is an analogue of instinct ; 
for, the conditions being pfesent, the functions are 
produced automatically. This may be seen in Associa- 
tion of ideas. 

3. The whole scope of application of Association 

• 

* A symposium on Instinct has recently appeared in Jotirnal of Psychology* 
An article by Wm. McDougall seems to me especially good. Lloyd florgan and 
Dr. Myers express views in general accord with those set forth here. McDougall 
laments* that Stout rejects human instinct. Willdon Carr follows Bergson, and 
with him I find complete disagreement. It will be generally found that those who 
have actually studied animfals arc the least inclined to make a barrier between 
their faculties and ours by virtue of instinct. In a study of protozoa {Hodge and 
Aikins, 1895) Hodge expres.ses theyopinion that even unicells have some form of 
consciousness. 

* The experiments of Galton, Hachet-Souplet, L. Edinger, Ed. Clapar^de, and 
others are instructive in this regard. C. Groos on the play of animal.*^ may well 
be consulted. In addition also to well-known standard works such as those of 
Lamarck, Darwin, Lord Avebury, Ch. Bonnet, and others already cited, we may 
note for curious interest such re.searches as that of W. \\%igner, “ L’Industrie des 
Araneides,” and J. H. P'abre, “ Moeurs des Insectes/’ and some elaborate studies 
in American Universities on the White Rat (Small), the Educability of the Perch 
(Triplett), “The Animal Mind (Mary^'loy Washburn), and allied questions. 
Note also, in regard to human capabilities, Arthur Carr, Honorary Secretary to 
the Blind Social Aid Society, says: “ I know a man who though quite blind can 
tell the height of buildings, through his ke*enly developed sense of hearing.^ 
L. Truschel has quite recently investigated this matter elaborately and has 
concluded that the perception is due to the refinement of the appreciation 0/ 
sounda. 
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must be widened. There becomes ultimately involved 
the consideration of the er*tire sensory and motor con- 
ditions of our existence. 

4. In considering the manner of corresponding 
associations in animals regard must be shown to the 
different intensity of emotional states associated with 
certain objects, and tht; different constitution of the 
associated motor conditions. 

3. Even before previous individual experience there 
has been developed throughout the existence of the 
species a ground-work that determines the subjective 
character of the experience. 

6. On these general lines an exposition might be set 
forth that would show no break of continuity of evolu- 
tion from instinct to the highest grade of intelligence.^ 

The child touches the live coal, and starts back with 
a look of affright before he has even properly appreciated 
the sensation of pain. A great rnany questions which 
cannot all be discussed here have been opened up. The 
expression of the emotions is of interest to us, for it 
shows to us that the effects are not confined to a single 
strand of nerves. The shock sends a storm of explosions 
throughout the brain and thence throughout the body. 
The whole action has been involuntary— -the starting 
back, the shaking of the body, the straining of the 
muscles of the countenance, the catching for breath, 
the cry^ Then follows a definite feeling of pain. 

The child has made a very impressive experience. 
It is but a type of the whole world of stimulations of 
pleasures and pain by which our actions are influenced. 
Some of the more subtle of them, it is true, could never 
. be analysed in terms so plain as in our example, but to 

' Professor Lepinay, whose lecture at the new Dogs’ and Cats’ Home near Reuil 
has been already referred to, is of this opinion. Many other eminent scientific men 
have held the same views, but I do not wish to impress their mere authority. 
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these it stands in the same relation as instinct does to 
Reason, or the rudimentary "^tage of an organism to the 
developed creature. 

If we attempt to repeat the experiment, the child 
starts back before actual contact, and the whole process 
differs from the first in being more subdued and in 
losing altogether some of the minor features. Again, a 
number of interesting problems are opened up. We are 
face to face with Memory. Repetition of a process 
produces facility of conveying stimuli, but the ideas 
corresponding to the Presentations in Association pro- 
duced l3y the original storm are weaker than the presen- 
tations. They give to Memory the features by which 
we know it. 

The original experience brought vivid Presentations 
in Association not only of the live coal, but the general 
appearance of surrounding objects. The ideas of these 
are subsequently les«^ vivid, less persistent; and they 
are moreover overswept by the Presentations of the 
immediate reality. 

Let us consider a slightly different example. We 
see a* lamp on a table on which are books, ornaments, 
or other objects that also attract the attention. The . 
impressions we receive are more than the sum of the 
sensations, for these ImVediate Presentations have not 
only definite and intricate relations between themselves, 
but also they are associated with previous experiences. 

Now let us suppose that we behold the same lamp 
at another time and on a different table. The Immediate 
Presentation of the lamp has a correlative in the same 
centre in the brain as beforfe; and because the paths 
have already been opened up and so made more facile, 
those parts of the brain become awakened to activities 
which correspond to the image of the table that was 
associated with the ^^;p in the first caSe. 

• n — 13 
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Thus there is then, the Immediate Presentation of 
the lamp repeated, and thS image of the table similar 
to, but not less strong than, its former presentation. 
But also there is the Immediate Presentation of the 
second table which at once overrides and submerges 
the image of the first, and continues to respond to 
all the tests of reality,' viz. Association of Presenta- 
tions from all the senses, and capacity for yielding 
new sensations. Thus though the increased facility of 
responding to stimuli like those producing a previous 
sensation is the essential of Memory, yet Memory is 
made known to us by the ideas in Association ; and 
the distinct Memory of a specific object is rendered 
clear by certain ideas persisting while others fade and 
become replaced by a new set. 

It may happen that the recurrence of our experience 
may give a peculiar agitation to the mind, but which 
in its vagueness may not seem to us definitely to be 
of the kind to which we apply the term Memory. 
Thus we often say, “ I am almost sure I have seen 
that face before, but where ? ” (Cf remarks on this 
subject in the chapter on Memory, pp. 283-285.) 

In such a case the facility of surrounding paths 
eventually leading to present realities has not been 
great enough to produce definiCe images in Association 
with those reproduced, but the stirring of these paths 
makes itself known in consciousness. 

In other cases there may be a definite Memory, but 
it may not be possible to establish whether a certain 
experience thus revived in the mind was before or after 
certain other experiences. What there is needed for a 
‘complete recollection is not only the Association with 
definite images, but also a continued Association of 
such images with experiences that lead by recognised 
sequences of time up to the present reality. There 
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may be all grades between this and an unconscious 
capacity, for receiving stimtflus more readily. 

Suppose now that for the live coal in the experiment 
we introduce something ^closely resembling it, say a 
ruby. There is on the child’s part a great repugnance 
to touching it, and the approach brings up a gathering and 
painful storm ; but when the finger is actually brought 
into contact with it there is a sudden collapse of the 
agitation and the entry of a new set of sensations. 
This shock of surprise is agreeable, and the activity 
of interest impresses the incident on the mind (cf, 
PP- 39?’, 419, 423)- 

Such a shock of surprise contains the elements of 
one kind of liumour. Another kind is formed in the 
collapse of an elaborate expectation of pleasure, but 
in such a way that any feeling of pain is small in 
comparison with the mind’s capacity for recovery. The 
essential point in tj>is also is not the disappointment 
of the expectation, but the recovery from the dis- 
appointment. 

An example a little more complex than that of the 
child* is where at an evening party a young man rises 
to sing and finds. that some one has tied his coat-tails 
to the chair. He turns, round, sees what is the matter, 
extricates himself andNjoins in the laughter of the 
company. If he had been unable to rise on account 
of a paralytic stroke, it would not have seemed at 
all humorous. The humour does not arise until the 
pleasurable features have submerged the others. 

If now we consider humorous recitation we shall 
find that the elements of 'humour are here similar. 
Take Hood’s little piece, “ We’re putting a gaspipe 
down.” A reciter works up the feeling of mystery and 
horror, then comes the homely fact regarding the gas- 
pipe. 
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The pleasant surprise of a relief from the tension 
of overwrought feelings kccounts for the success of 
judicial jokes. Remarks, not apparently very humorous, 
let fall from the judge, oft^n ^ cause great merriment 
in court, except possibly to the parties against whom 
they are directed. For example, an Irishman condemned 
to death asked Lord Norloury for a “long day," meaning 
thereby a long interval between the sentence and the 
execution. The judge replied; “Yes, to-morrow is the 
longest day of the year. You will be hanged then." 
This sally of wit amused the court, but would appeal 
only to a prisoner exceptionally gifted. * 

It will be observed that the appreciation of humour 
depends not only on the form of the humour itself 
but on the attitude and temperament of the individual. 

For example, if a young man who had his coat-tails 
tied were a nervous and sensitive young man, his state 
of painful embarrassment might vxclude any sense of 
humour. At the other end of the scale we have the 
story of the Irishman who kept laughing while he 
was being flogged. He explained that they had got 
hold of the wrong man. 

For some kinds of humour a certain kind of fortitude 
is necessary, for where painful ^;icidents occur we have 
noted that the capacity for r'ecovery must be elastic 
and extensive beyond that scope. 

Hence it is that humour, and good humour, are 
often conspicuous in men of great courage and strength. 
The appreciation of humour is also influenced in in- 
dividuals by the degree in which they enjoy laughter 
in itself. If in addition 'to this there is found con- 
siderable fortitude in bearing the pains of others, 
unusual incidents of humour may arise. Thus three 
Burmese were sitting on the bank of a river as a gun- 
boat w^nt up. A cannon-ball from the gunboat took 
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off the head of the middle one. The other two laughed 
consumedly. ^ 

We may carry the principle even to the con- 
sideration of such a bojk^as “ Don Quixote,” where the 
humour is not merely in the incidents but pervasive 
throughout the whole conception of the story. Here 
we have the colouring of *the mind of Cervantes 
himself, who, an idealist, had found how often the ideal 
becomes defeated by its own extravagance; and, with 
a philosophic appreciation of things at length, “ laughs 
his life's regret.” 

It seems then that the most subtle sports of humour 
might be typified by this example of the child, just 
as the processes of Reason ijiay also be indicated from 
the child's experience.^ 

Considering the child once more, we find that in the 
experience of a ruby which he mistakes for a live coal, 
and towards whiclv^ie places himself in an attitude 
corresponding to that belief, we have the Process of 
Agreement. But when he touches the ruby, Qiscrimi- 
nation arises by the negative of that Agreement in certain 
particulars (cf. p. 29). What particulars are still contained 
within Agreement* afford the grounds of a Generalisation- 
which admits of a clas^fication by taking into account 
also the particulars discovered in Discrimination. And 
we have also symbolisation, for that is the mode ih 
which we obtain the terms “ live coal ” and “ ruby.” The 
child, though not acquainted with tjjese names, sym- 
bolises nevertheless. Its symbols are formed by visual 
appearances perhaps in combination with the indications 
of other senses. * 

When our experience is repeated, and when certain 


* One might expect from what has been said that humour might also be 
found in animals. Tnat is certainly the case. I have made some study of 
the matter in papers published* elsewhere. * 
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sequences are observed to be invariable, the tendency 
is to symbolise a whole plexus of Presentatibns and 
ideas by means of the first clear indication — formed 
by Presentation and associate^ ideas — of the plexus 
following. 

For example, in writing I dip my pen again and again 
into my ink-bottle. Temporarily I am placed in a fairly 
constant dynamic relation to all my surroundings, and 
if I require to fill my pen I find it sufficient to glance 
up and observe an indistinct black object — really my 
ink-bottle — and without thinking take a dip. If my 
attention be drawn to the matter, I find it possible to 
make an elaborate analysis. 

Or if I have observed a donkey in a neighbouring 
field, and if I have seen him every time I have directed 
my eyes there ; then if, on another occasion, I notice 
two ears sticking up beyond the hedge, I say the donkey 
is still there. , 

All this is in accordance with what we have re- 
peatedly , observed, that ideas in Association have the 
facility of their Association increased by exercise. The 
facility of the paths of the physical correlative is likewise 
increased. This process is automatic and inevitable ; it is 
what we have called a Fundamental Process (cf. pp. 46, 
344, 401, 412, 414, also 93, 1 14, 1 ^ 9 , 423). 

The child is not singular, therefore, in using symbols, 
although not yet acquainted with words. Such an 
observation should be borne in mind in studying 
animals ; for though in order to express their meaning 
they use their own words, which are complex symbols 
produced by a combination of muscles acting on a 
sounding apparatus and producing their effect on hearing, 
they also use other symbols, some of which produce 
their effect on the visual sense, and are formed by 
combinations of the movements of othjer sets of muscles. 
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Even in highly developed regions we find men 
working* with symbols of tbeir own. John Hunter, the 
surgeon, and Turner, the painter, are curious examples 
of men profoundly versed in their respective subjects, 
but deficient in the power of making their subjects clearly 
intelligible. 

Turner, especially, when endeavouring to discourse 
on art, seemed to be incomprehensible. The expla- 
nation is that, his study of art having been greatly 
original, he was not conversant with the phraseology 
of the schools, but was accustomed to think of certain 
things by signs and names of his own. Hence he was 
in nearly as difficult a position as if he were speaking 
in a foreign language with which he was little familiar. 

The Feeling of Effort is manifest in the energetic 
manner of appreciating sensations, while the Impulse is 
shown by the recoil of the child when lack of Discrimi- 
nation had produce;i':.J'alse routes of ideas in Association. 
The Hedonic principle is indicated *in the character of 
the sensations. The succession of Time is also appi*e- 
ciated, and the forms of Space at each Presentation. The 
Unit varies at each moment of attention. 

If the experirpent with the child be repeated, there 
will be a conflict betvf^en the two Impulses. There will 
be a hesitation in actiVui. With the interest awakened 
there will be a closer attention, and with the new 
experience there will be a certain Discrimination of the 
ruby as distinguished from the live coal. Here we have 
a complete example of reflection and of judgment (cf. 
PP- 353 . 419)- 

Reflection is the operation of the mind, by which the 
diverse factors of a question are considered ; and these 
factors are resolvable into the Fundamental Processes 
applied to the definite objects and ideas. Reflection 
prepares the way for belief, (cf. pp; 12, 336 et seq., 364, 
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377 ). We speak of judgment where Impulses are directed 
according to belief. v . 

In attention we have a certain disposition of the body, 
and we know that this involves the flow of blood to all 
the parts involved in this particu’iar activity, so that they 
become stimulated to their effort. This physical corre- 
lative of attention is marked by appropriate sensations, 
although they do not all arise within the scope of the 
“ five senses ” ; and Immediate Presentations, the Feeling 
of Effort, and consciousness of the Unit involved, serve 
to make up attention.' 

The sensations referred to are derived from the 
consciousness of the bodily changes produced by the 
flow of blood and the redistribution of nervous energy. 
They have their own Hedonic principle. Herein we 
may find the rudiments of the aesthetic feelings of 
rhythm and harmony, and the various subtle likes and 
dislikes in music, poetry, paintings and sculpture (cf. 
PP. 59i3ii). 

But the experience of the child also makes known a 
new position ; for the pleasurable desire, or the prompt- 
ing to decision, having overcome the impressions of 
danger, we have an example of the exercise of Will. 

• Attention which is here treated incidental!-^ has been nnade the subject of 
long memoirs of celebrated philosophers, and hks even formed the keystone of the 
system of some. But, on the other hand, a thinker so profound as Hering has 
made Memory the centre of his psychology. These tendencies are mutually 
destructive. It becomes evident that in neither case is there an analysis delicate 
and determined enough to ensure that in the subsequent synthesis every position 
may be seen in its true relations. If, however, the previous exposition be correct, 
it will serve to throw a new light even on the arguments derived from partial 
views, Jean Paul Nayrac has written a book on Attention with a preface by Ribot, 
whose writings are also affected by the^ prominence accorded to this position. 
Nayrac says : ‘•It [Attention] should be placed in the highest scale of the 
psychical hierarchy.” A book well worth consulting, not only in regard to this 
subject, but for the originality of its views and the boldness of their expression, is 
that of W. Heinrich : “Die moderne physiologische Psychologic in Deutschland, 
eine historisch-kritische Untersuchung mit besondern Berilchtsichtigung des 
Problems der AufmerksamkeK (ZUrich^ 1899). 
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§ IL Wil£ 

A metaphysical conception of the Will, which has 
persisted to our time, ^s*that of a ruler sitting aloft 
and directing the energies even against the pleasure of 
the subject. • 

Kant also made Will an arbiter, but by a peculiar 
line of reasoning. He analysed Reason itself, and finding 
that habitually it was influenced by things of the sense, 
he imagined a world of Pure Reason free from such 
influerfces. Now in an ordinary way, Will should 
follow the dictates of Reason, but it fails to do so. 
But in the region of Pure Reason, Will is so conform- 
able to Reason that they coalesce in identity. The 
W^ill then issues Categorical Imperatives, which are the 
inflexible law of duty, even though all the influences of 
sense protest. ^ ... 

Goethe, though he had no very determined habit of 
analysis, nevertheless perceived readily the weak point 
of Kant’s notions. He did not refute his arguments, he 
laughed at his conclusions in an epigram. Kant failed 
to show where .the motive power is to come from 
within a man to force\^im to do anything against his 
own desires. 

Kant did not analyse either Reason or Will to 
Fundamental Processes, and il is difficult for ahy one 
determined to think only on lines of demonstration as 
rigorous as possible to follow Kant in the steps of his 
argumentations. 

We have seen that Reason has no sanction inevitably 
correct (cf. pp. 329 and 337). Moreover, so far from 
its being possible to separate Reason from any influence 
derived from the senses, we have found that these form 
the basis for the operation of. Reason (cf. pp. 308 et seq.) 
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that the Hedonic principle is involved in the elements 
with which Reason has tovdo (cf. p. 423, also^pp. 349, 
356, 362, 441) ; and, moreover, that it is the limitation 
of the scope of our faculties which forms the condition 
for the existence of Reason (cf. pp. 53, 93, 197, 207, 337, 

364, 372). 

James Mill analysed Will into what we may briefly 
speak of as something of this kind ; the recognition of 
that' feeling of pleasurable excitement which has in the 
conflict of feelings proved itself to be the strongest. 

This analysis has been accepted by most of those 
influenced by the Utilitarian school of the MiKs and 
Bentham, or by the Hedonistic school of Herbert Spencer. 

Of course the term “pleasurable” must bear no re- 
stricted implication. Yet even so the analysis does not 
appear to me adequate. 

We have seen in the case of the child, in one of the 
simplest examples we could fi»d.. that the Impulse 
corresponding to a certain path of ideas in Association 
could overcome, if not the impression of pain, at least 
the weaker impression of a possible danger. 

In this case there does not seem to be clearly defined 
a balancing of possible pains and possible pleasures 
with the resolution of selectiry_, a certain course of 
action accordingly. Or if confesion arise by what has 
been said about judgment, we may go back to the 
original incident of a child and the live coal. 

Here we saw tjhe child sprawling towards an object 
whose properties were for the most part unknown. 
Certainly the brightness acted as a pleasurable ex- 
citement, though another child might have the sensation 
of brightness as acutely but not a similar Impulse to 
action. The Impulse to action depends on the whole 
constitution of the child (cf. pp. 5, 85, 95 et seq., 346, 
3S7» 397» 420, 567)*, and the brightn^s is not so much 
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a cause which sets in motion thp whole machinery as 
something^ which removes An inhibition or disturbs a 
temporary balance. To continue the metaphor of the 
machine, the stimulus removes the catch. 

When the child touches the live coal he starts back. 
In this case there is no weighing pleasurable and 
painful emotions. The shod? comes before the clear 
sensation of pain, and the storm overrides the weaker 
Impulse derived from desire. 

The decision has been automatic. But it must be 
remembered that, when the conditions are determined, 
the Flindamental Processes are likewise automatic (cf. 
PP- 52, 93. 1 14. 172, 234, 423, 576). 

When we speak of any process being automatic, or 
sub-conscious, we do not thereby relegate it to a 
realm of hazard. The physical correlative of this has 
been formed by processes of Evolution, by the 
selection of resultan;t fbrms which have been proved the 
best adapted to safety in experiences of which that of 
the child is a type. 

When the child sees the ruby, the ideas and the 
Impulses associated with the storm rise up, but the 
Impulses produced by the brightness of the object are 
strong. Moreover, t'ue repelling Impulses depend on 
Memory, and they ar^ therefore weaker than the 
original, and Discrimination has operated on account 
of increased attention, consequently the Impulses tend- 
ing to make the child touch the object begin to prevail. 
The Impulses are continually receiving fresh stimulation. 

Here we see in an elementary form a factor that must 
always be taken into account in considering Will. 
The fcontinual repetition of an incentive under circum- 
stances of fair constancy will often cause a man not 
remarkable for will-power to accomplish a considerable 
undertaking. 
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When the child’s new experience is completed it has 
added something to its stored-up knowledge which 
modifies the previous resultant (cf. pp. 105, 320, 370, 
380, 504, 570)- It has found that some present pain must 
occasionally be faced and overcome in order to obtain 
a future benefit; but this is not registered simply as a 
matter of profit and loss tb the account of pleasure and 
pains. 

There is an immediate satisfaction, or Hedonic 
principle, in the resisting of contrary Impulses, as in 
overcoming pain or putting forth new exertion. 

This principle is stronger in some natures than in 
others, and it has a direct dependence on the vitality and 
energy of the person. It is one of the rudimentary 
factors of the great incentive of ambition, and is, as 
moreover ambition may be when not directed to selfish 
^iggi’andisement, one of the noble qualities which have 
their sanction deep in human experience and in the 
factors that have made human greatness. 

For the same stimulus, pleasure and pain differ in 
individuals, and this difference also depends on the 
vitality and vigour of the individual. 

Every subsequent experience of the child will not 
only give it fuller information oLltie world, and extend 
in its stored-up knowledge th<» Associations between 
ideas and emotions of all sorts (cf. pp. 525 et seq.') ; but 
it will help to form habits according to the physical 
condition, the general character, and temperament of 
the individual. These habits are as important in regard 
to Will as they are in regard to Memory (cf. pp. 49, 
220, 261 et seq., 328, 383, 395; 526), or any other form in 
which Association has part. 

They indicate too that in the same sense in which 
Memory can be cultivated the Will can also be cultivated. 
If we extend the comparison we note that Memory has 
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been considered as not a distinct faculty, but as apper- 
taining in its peculiar quality to each idea. Will, accord- 
ing to the mode of representation we have arrived at, 
would be manifested as the resultant of a combination 
of Impulses, against contrary Impulses, and each of these 
Impulses has its own peculiar force. 

But the case of Will may appear to differ from that 
of Memory in that we have to deal with a combination 
of Impulses, whereas in Memory, though the recolle<?tion 
depends on the force of a number of ideas in Association, 
yet the idea to be sought in Memory is single. 

Tbe difference is mainly due to the use of popular 
language wherein Will is taken to imply some massy 
resistance ; but in every conscious act, even the most 
simple, there is an expression of Will. 

We have been led in the study of Memory, also, to 
find that though some individuals have generally strong 
Memories, and others weak Memories, yet it may be 
possible that the Memory is weak with respect to one 
set of ideas and strong in another region. 

We find similar conditions in Will. Some in’dividuals 


who'are taken as types of strength of Will, because in 
the regions in wfiich they exercise their faculties con- 
spicuously their Willis strong, may yet be weak in Will* 
in other directions hardly .^ss important to their existence. 

General Grant, whos^ iron firmness crushed down 
the resistance of the South ^ the great Civil "War of 
America, had before the war becom^a wastrel. Subse- 
quently elected President of the United States, his career 
was such that I have heard him described by an American 
student of politics as a “ weak man.” 

Some of the old prize-fighters displayed force of Will 
which Sparta or Rome never surpassed, but their Will 
was weak in other ways. Jem Ward was described as a 
lion in the ring, a child outside. 
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Bonaparte, who at Areola had again and again by 
the force of heroic exampl^ strengthened the jvavering 
resolution of his soldiers, himself wavered on more than 
one occasion where his brother Lucien displayed tenacity 
of purpose. At the scene ' of the expulsion of the 
members of the legislative chamber on November 9, 1799, 
Bonaparte required the support of the will of the Abb6 
Sieyes, which, in the circumstances, was stronger 
than his. 

The effect of habit on Will is illustrated by one of 
the delightful series of Georges d’Esparb^s in his 
'^Guerre en Dentelles" (“War in Lace and Frills”). A 
French officer, during a period of war with Frederick 
the Great, disguised himself and acted as 'spy. Having 
been taken prisoner, he’ was submitted to various 
ordeals, which he met with Stoic fortitude. Acci- 
dentally he stumbled against a lady, and, forgetting his 
assumed character, he made a courtly bow and begged 
pardon in French.' 

As a contrast with Napoleon’s failure to rally after 
Waterloo, a failure which had many causes, the example 
of Bldcher after Ligny may be cited. Bliicher was far 
from being the equal of Napoleon in intellectual power, 
but his general temperament formed a factor strong in 
Will, and familiarity with defeat had rendered the 
exercise of Will more definite and determined under 
such cenditions. Henc^ - followed the tactics which 
ensured victory for the Allies at Waterloo. 

A man of indomitable Will, as an explorer, for 
example, might well show indecision if called upon to 
perform a surgical operation ; while a surgeon, other- 
wise of weak character, might take charge of the 
proceedings in a style of masterly command. 

In the case of the surgeon there has been a training 
which has defined the objects met with, which has again 
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and again regulated Impulses along appropriate lines 
according to the ideas in Association, and which has at 
length formed a strong habit. 

In this way we see a new meaning in the aphorism, 
Knowledge is Power. • » 

There are many cases in which an individual may 
continue in the performance oLacts which produce pain, 
even to the extent of being fatal, but which we do not 
consider as evidences of Will. For example, a maniac 
may dash his head against a wall, or an epileptic throw 
himself into the fire. 

In«such cases we may say that the mental derange- 
ment confuses the feelings of pleasure and of pain. But 
no one consiSers that the maniac balances pleasures and 
pain and decides, on a wrong calculation, to dash his 
brains out. The maniac and the epileptic are carried on 
by Impulses which they cannot control. 

We have other examples in which the consciousness 
is much less disturbed, as in hystei^a. An individual 
may have been brought to a condition of hysteria by an 
inordinate pursuit of pleasure, taking the meaning of 
pleasure at a low standard. But in a certain state of 
body and mind the hysterical individual may persist 
in acts which give * great amount of pain. Or by 
remaining passive, as if paralysed, the hysterical indi- 
vidual may suffer grievd^ly. 

In neither of these cas^'-d(i we speak of a- strong 
Will. We say the state is due to a deficiency of Will. 
In the first case the dynamic forced are in a state of 
excitement, and the inhibitory power is weakened (cf. 
pp. 85, 236). In the second case the whole nervous 
energy is weakened, or its exercise obstructed in some 
manner. 

In dealing with reason we have observed examples 
of authoritative association (cf. pp.- 357, 503), and we 
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have also observed that mental excitement has its 
counterpart in physical ex<^itement. 

An instance may be given where authoritative asso- 
ciation produced physical results in hysteria. It was 
related to me by J ean Charcot, ‘the celebrated Antarctic 
explorer, as having occurred in the practice of his no less 
famous father. Dr. Charcot had as patient a young 
woman who, though physically sound, as far as could be 
ascertained, believed that she was unable to rise from 
her bed. Her malady had been caused in part by exces- 
sive reading of religious books, and she had a particular 
respect for St. Peter. Dr. Charcot simulated St; Peter 
and, presenting himself to the patient, commanded her 
to rise. She did so, and that was the starting-point of 
a cure. 

The fakirs of India, though apparently not men of 
great vitality or mental vigour, train themselves to 
resistance of feelings of pain • to an extraordinary 
degree. 

Having therefore seen that either by training, or 
some severe Stress, it is possible to produce states of 
body and mind where the usual standards of pain and 
pleasure, and their effects, are greatly modified, we will 
return to a closer consideration oPWill. 

In ordinary language strength of Will is not con- 
sidered as coming into play hV listening to sweet sounds, 
or in the soft enjoymenT of a warm bath. We hardly 
speak of strength of Will in the active pursuit of some 
infatuating pleasure. We think of Will rather in connec- 
tion with an arduous and long-continued struggle against 
difficulties. When the Roman youth, in spite of terrible 
protests of pain, holds forth his hand in the flame to be 
burnt, we speak definitely of Will. 

The reply of those who explain these matters by the 
pleasurable impression being superior to the painful, is 
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that even here there is the pleasure of conquering the 
tyrant, and of performing ^ service to one’s country. 
But arguments of this kind really beg the question. For 
if everything that produces action be called pleasure, 
then it is evident that pleasure must always be the cause 
of the actions. 

Moreover, a weaker individftal might have the stimu- 
lating feelings of high sentiment in equally powerful 
degree, and have as Jceen a pleasure in their realisafton, 
and yet be conquered by the pain. 

But if during years previously, and especially in the 
earliest years, a vast body of ideas in association be 
built up around even the pleasurable incidents of love of 
country and victory over tyrants, and if these associa- 
tions be strengthened by symbols and linked, not only 
to the early mental constitution, but also to the projects 
of a man’s life, then all this will form within the mind 
a factor from which the effects of authoritative association 
will flow. 

The immediate Hedonic principle must not of course 
be minimised. The Christian martyr whose body, 
smeafed with honey, was stung to death by bees smiled 
down on his hun\an tormentors. He felt vividly that, 
he was enduring but 'a painful passage to an eternity 
of bliss. ^ 

The Mahommedan wh^S,|lung himself from a pre-^ 
cipice at the bidding of his to testify his faith 

had within his mind the image of ^he waving green 
handkerchief and the love-light of the houris in his 
eye. 

The case would be different if they felt nothing but 
the “ silence of infinite spaces," though even then 
martyrdom to a cause of negation is possible by reason 
of the strength of the other factors. 

We see then that the Will is not to be summed up 
• II — 14 
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in the balance of plea^sures and pains ; and especially, 
that we must not give a limited interpretation to 
pleasures and pains. In each case of the exercise of 
Will we must consider a resultant formed in the mind 
by a multitude of factors : the original constitution of 
the mind, its vitality and energy; the strength of its 
Impulses ; the continual testing of this as against 
contrary Impulses in every act of life ; the combinations 
of t'hese ; the appreciation of opposing Impulses formed 
in knowledge by experience ; the immediate Hedonic 
principle in overcoming resistances ; the habits formed 
and made organic ; the associations formed- with 
symbols that have powerful associations already woven 
round them ; the stirring up of a fund of authoritative 
association in this way ; then the immediate Hedonic 
principle in the Feeling of Effort itself, in the display 
of power against resistance ; the refined pleasurable 
feelings of high ideals ; even the* potent promptings of 
vanity ; then the force of dynamic Impulses which are 
beyond control. Such are the factors that enter into 
the formation of Will. 

It may be questioned whether there is not some- 
thing more in the Will than is here set down, something 
that gives to the Will a moth distinctively ethical 
import. There is nothing ijv what has been hitherto 
•discussed to exclude such A supposition. 

It must be remenvb^ed that the ultimate cause, and 
the ultimate sanction, of all our Processes, and there- 
fore of all their combinations, escapes our analysis. 
Once the conditions are determined sensation arises, 
or Memory makes itself known, in a manner which is 
independent of our desires, or our Will. We may 
say that when the conditions are established they arise 
spontaneously, if the meaning of that word be defined 
according to what has been sajd. In this way also 
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the Impulses arise spontaneously, . Why ? The solution 
of that problem contains th^ unknown factor which may 
bear the true ethical import. 

Moreover, in the course of our evolution our whole 
constitution has been developed in such a way as tp 
prepare certain conditions for these Impulses, and the 
course of our development has ‘contained factors beyond 
our desire or our Will, 

We are caught in*a sort of Universal movement wfiich 
moulds us and carries us on to certain destinies. Is 
there purpose in this, such as finds expression in what- 
ever is true in our ethical conceptions ? Who can say 
that there is ,not ? 

The discussion of such subjects leads beyond the 
scope of this book. I have set forth the analysis of 
factors which come clearly within the scope of what 
we may know in Psychology ; and certainly the analysis 
has been carried bpydnd the positicyis of James Mill 
or Spencer, 

The discussion of Will, however, is not cpmplete 
till we have considered the Ego, 

»§ UI. The Ego 

Let us return to the stii^y of the child in our experi- 
ment. He sees his finger sNfne distance away, ^d he* 
observes that when the finger *’isV brought in contact 
with the live coal, or the ruby, distinc^ensations arise. 

By continuing his experiences he observes that when 
the other parts which he recognises touch the object, 
sensations arise. He also deserves with respect to the 
ruby the conditions that wp have discussed with 
respect to the stone (cf. pp. 88, 89, and p. 552); that if 
a movement be applied to any part ^of it, *-tJje whole 
plexus moves togethen. 
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These conditions .facilitate the conception of Unit, 
as applied to the object. ^ 

Similar observations are formed with respect to the 
part of the child’s body. He observes a continuity in 
all the parts, and he observes that from any part may 
arise sensations. 

He observes that when he turns his head he loses 
sight of the ruby, and that also when he places his 
hands before his eyes he no longer sees the ruby. 

In this way by incessant experiences he explores 
his own body by the use of the same faculties as he 
has examined the live coal, the ruby, the table. ’ There 
is nothing transcendental to tell him tl^at any part of 
his body belongs to hirqself. In point of fact he will 
never arrive at the complete knowledge of the parts 
of which his body consists. Most people know only 
superficially of what constitutes the body. 

Similarly he fjnds by experieficei the relation between 
his sensations and feelings. We have already seen that 
nothing apart from experience tells him inevitably of 
the relations between sensations of touch and those of 
sight (cf. p. 552). But step by step the experiences 
are made under normal conditions, and these are facili- 
tated by the whole constitution of the child. It may 
happen that certain of the-se experiences cannot be 
’ made, by the child — as, fo^** example, if he be born deaf 
or blind, his world/'is^imited accordingly. 

But it may b6’ said that what the child, so limited, 
knows of himself is his whole Ego. That is not the 
case, for the obstruction to his senses may in some 
cases be removed, and the child discovers new faculties 
within himself. He may never discover the whole 
range of his sensations and feelings. Certainly he 
will never discpver the full scope of their possible 
combinations. 
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If children be studied it will, be found that their 
remarks ®ften reveal the va^eness of their conceptions 
of their own personality. A child, for example, who 
was peevish on a certain occasion afterwards explained 
that she had a pain in tier temper. 

A child suffering from ear-ache pitied her ear, as 
she might pity another child ‘whose sufferings were 
vividly brought home to her. She cried : “ Oh, my 
poor dear little ear t ” * 

The process of education is helped by the instruction 
of others. She had been told that she had an ear, and 
an eye,*and a finger, and a temper, and a bull-dog. She 
thought that ^she might have a pain in the temper as 
well as in her ear, she thought that it belonged to her 
somewhat as the bull-dog belonged to her. 

A further illustration of the manner in which the 
conception of the Ego is formed may be found in 
this study : The same thild told anotjier still younger 
that she ought to be “good.” 

This one demanded : “Why?” 

The elder child, puzzled for a moment, at length 
replied ; “ Because you have an immortal soul.” 

This conceptiop had hitherto been unknown to • 
the younger child, but she endeavoured to adjust it 
to what she had previously learnt by experience and 
teaching of the Ego. ’X 

The exposition here given df 'c^e growth of know- 
ledge of the Ego is at variance wifts the assumption 
of Descartes as the basis of his system ; Cogito, ergo 
sum. 

But both the Ego implied in the “ sum,” and the 
“cogito” are complex. Further if “cogito” have the 
meaning Descartes desires, the Ego is already implied 
in “ cogito.” *. ^ 

Certainly the new*born child wh*en it utters its 
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first cry on contact with the world does not open the ball 
in these terms : Cogito, ergo sum. 

Moreover, it would be merely begging the question 
to call the sensations it then experiences a conception 
of the Ego. It experiences the sensations at first with no 
definite relation to the other senses which are ready for 
activity. But the sensations take place in an organism 
prepared for development within certain lines. The 
process of that development has given the whole material 
for discussion in this volume. 

§ IV. The Ego and Will 

As the child sprawls towards the ruby his movements 
are not altogether accidental. He is so constituted 
that the desire to reach the ruby tends to produce 
direction and co-ordination of movements necessary 
to the fulfilment of that desire. * 

It may happen that the Presentation of an object, 
or combination of objects, may produce co-ordinations 
of movements that are not controlled, and not entirely 
represented in consciousness, and not even directed 
to the fulfilment of any desire. 

For example, a dachshund which had been taken 
from his parents when very young, and which had 
never, barked nor heard ilhother dog bark, was play- 
ing with his master^Vhen suddenly in the zest of the 
game he uttered'^ a loud bark. He started back in 
surprise and alarm, but presently, finding that no un- 
pleasant consequences happened, he repeated the bark 
with great enjoyment. 

In the first instance, though there may have been 
a Feeling of Effort, we could not speak of the effort 
itself as being due to Will, nor even to desjre (cf, pp. 
5 , 85, ? 35 , 567), 
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We will return to the consideration of desires, 
but therf are certain aspects of Will now suggested 
that deserve to be discussed. 

If any effect occurs frequently associated with efforts 
of our own, we are inclined to think of the effects as 
having been produced by these efforts. 

This is probably the origin of our notions of cause 
and effect in which we have a tendency to see more 
than mere sequence, and to which we ascribe some 
sort of anthropometrical action (cf. pp. 8, 9, 204, 

33O1 387, 39i» 444> 693, 718). There may well be in 
cause and effect something deeper than mere sequence, 
even if invariable, but that has not been made known 
to us in consciousness ; while to speak of force with 
assumptions derived from FSeling of Effort is simply 
a case of the error of Involved Association (cf. p. 494). 

But when our Feeling of Effort is involved the 
tendency to think of cause and effect is so strong 
that we are apt td apply it even vfhen the sequence 
is accidental. It is difficult to arrange any experiment 
that will show this, for the individual should not 
know* that the sequence is accidental. If, for example, 

I move my hand to a certain position at regular 
intervals, and a ^adbw appears on the wall, I regard 
the shadow as due to my hand. If I allow an interval 
to lapse and the shadow dc-fj^s not appear, my opinion i§ 
strengthened. And if the shadow reappears again when 
I move my hand to the former pbi^ition, I shall have 
a strong belief that the shadow is dependent on my 
Will. But the effects may have been due by some 
rare coincidence to another cause. 

Or again an individual lying in bed on a quiet 
night hears a rustling sound*. He thinks it may be 
due to his breathing ; he stops breathing^ and at the 
$ame time, to listen ^better, removes* his eaK possibly 
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from the place at which it could well hear the sound. 
The sound ceases. He resumes his former position, and 
recommences breathing. The sound reappears. He 
becomes convinced that it is due to his breathing, and 
therefore in some degree dependent on his Will. 

We cannot tell except by experience how far any 
effects are due to our Will, or what kind of phenomena 
are associated with any Feeling of Effort. 

The observation of the dachshund proves this. But 
other indications are not lacking. The child finds that 
it moves its arms in correspondence with a certain 
effort ; but if the arm be paralysed no visible effect 
would follow the effort. 

Even when the character of the phenomena are 
known it is only by experience that we can know 
what degree of external effect will be produced in 
accordance with a certain effort. 

A great part of physical • training consists in 
adapting the lessons of experiences of the kind. For 
example, a boy bowls a ball, and it falls wide of the 
mark. He observes in what way his effort has been 
too great, and he tries again. Repeated trials, with 
increasing accuracy, at length form a strong bond 
of association between his conception of distance and 
the effort, or rather the co-ordinated efforts, required 
to toss the ball correctly to "^‘get the length.” 

Similarly a singer^ -training the voice with regard 
not only to volurre but also to pitch, can only be 
guided by experience, the fortunate tentatives being 
chosen for particular attention, so that a strong bond 
of Association is formed between the required sound 
and the various co-ordinated efforts of the different 
muscles required to produce the sound. 

If now .we return to the child we find that among 

the various sprawling efforts not entirely controlled 
i 
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but nevertheless influenced by the desire to appropriate 
the ruby, some are better adapted than others. The 
representations of these 'become impressed on the 
child’s mind in association with the efforts correspond- 
ing. The next efforts \^ill be more consciously directed. 
This sort of education proceeds with every fresh 
experience. • 

In the first “spontaneous” movements of the child 
we do not speak of^Will, as in the unexpected barjc of 
the dachshund we do not speak of Will ; but when the 
effort is consciously directed to a definite end, we speak 
of WUl. The child finds pleasure not only in touching 
the ruby, but also in the power of directing efforts with 
precision. This is the basis of the strength of secondary 
motives which may in the *'end override the primary 
motive for which they were formed. 

We see this in the more developed state when a 
student, finding that Jie must keep in good health in 
order to work welt, plays cricket. 4Ie may take such 
pleasure in his expertness in the game that he neglects 
his studies altogether. Or a surgeon after trying to kill 
his efnemy in a duel may, if called upon, exercise a high 
degree of skill in saving his life. 

We referred fhrriTe child’s desire to touch the ruby'. 
What is desire ? 

Desire is not merely {he powerful representatio,n 
of a pleasurable condition. The exercise of any faculty, 
within due limits, normally brin^ pleasure ; but the 
lack of exercise brings at length a vague sense, not 
of pain but of unrest. 

Again we have seen that«the child’s touch on the live 
coal produced a storm, which, though it resulted in 
appropriate directive efforts, In this case away from the 
source of sensation, yet extended far beyond the scope of 
these efforts. 
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Now the deepest desires of our nature have reference 
to the preservation of life, and in their most intepge forms 
they do not attract us by a '■pleasurable representation, 
associated with purposive actions ; they reverberate 
throughout the whole organism,” and the actions which 
they stimulate are often beyond the control of the 
Will. 

Thus the thirsty seaman on the raft requires all 
his strength of Will to resist the tgmptation to drink 
the sea water, even though, if he give way, his actions 
are appropriately directed. If it were sought to 
prevent him he might even show cunning and force in 
effecting his purpose. We could not withhold the word 
Will from such a case. 

We have here two opposing forces : one prevails ; a 
resultant of the whole organism is formed accordingly 
(cf. pp. 336, 373, 582, 587). 

There may be cases where a» strong man hesitates 
as to which of two Opposite courses t‘o pursue. Having 
decided, he puts the whole strength of his nature into 
that which he has selected. Thus a captain may have 
made a sortie from a besieged town. He finds the enemy 
in strength before him. He retires, but finds his route 
to the town intercepted. He may ' hesitate whether to 
return, or force a passage through the ranks of the 
epemy he first encounterecj^ In either case he may 
show strength of Will.^-. 

A man may hesitate whether to give way to the 
promptings of a personal ambition lower than the 
ideals for which he had hitherto fought, as Napoleon after 
Lodi. But in carrying out his designs he may, in an 
extraordinary degree, exercise Will. 

Let us consider one of two examples where desire 
is less imperious than in vital matters but still strong. 

A soldier on the battlefield has lost his way. He 
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believes that he has come to the place where he left 
his hoi;se but that the horse has disappeared. He 
thinks he will soon be takdh prisoner. He has a desire 
for a horse, but there is no strength in his desire, for 
he does not think the Realisation possible. Suddenly in 
rounding a corner he finds that he was out of his bear- 
ings. He recognises his locality. He sees his horse, and 
the desire to regain possession of it becomes intense. 
He exerts every energy to that end. 

Here desire is increased in proportion as Will 
is exercised in a definite way likely to lead to fulfilment 
of the desire. This will be found to be always the 
case. ^ 

We see in this example also that Will is strengthened 
by the exercise of purposive*acts. 

In the discussion on Externality we found that the 
object was recognised as external partly by means of 
the conception of th» efforts necessary to reach it. It 
is this clear conception which helps to give it the 
impression of reality. Similarly the clear conception 
of the necessary efforts to fulfil a desire give it greater 
enefgy and help towards the impression of reality. 

For example, a traveller in the desert has often 
been deceived b'j^the mirage. He beholds again a 
smiling oasis of trees and grass and wells of water, 
but he feels inclined to tMrn away his head from the 
vision. But something attracts his attention. He 
recognises that this is not a ihirage, but a reality 
within his reach. What was previously a brain-sick 
appreciation of a beautiful image becomes now an ardent 
desire, and the power of* Will is called forth to its 
utmost scope. 

John Alden believes that Priscilla is indifferent to 
him. Desire becomes a far-off drearest He learns 
that she loves hinj, a des.ire thrcfbs through all his 
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nerves, and Will enables him to dare what he had not 
before thought possible. 

Desire is, we find, related 'to Presentation associated 
with emotions of pleasure, and with Will. In some 
forms its relation to pleasure 'is rather that of the 
uneasiness produced by the feeling of deprivation of 
something whose normal exercise gives pleasure; In 
this case the whole scope of the Impulses associated 
with.it may be so great and their display so uncontrolled 
that Will is not conspicuous. Its most characteristic 
manifestation is when the pleasurable feelings are vividly 
represented and appear as realisable, while W-ill is 
exercised with energy. 

It may be objected that all pleasurable feelings are 
associated with some desire of realisation, and that 
desire is therefore nothing more than the sentiment of 
pleasure ; but though weak desires may in cases 
verging on indifference be merged in a mere sentiment 
of pleasure, and though even aesthetic pleasures may 
have a faint association with Will, yet the difference 
is in general ' marked. Thus we may speak of desire 
and pleasure as distinct, as we speak of animals 'and 
vegetables as distinct, though there are borderlands 
where one merges into the other. 

We have arrived, from the basis of the study of 
the child, at a conception of the Ego built up by 
complei factors ; and we have found in analysis 
various conditions tllat contribute to the expression 
of WiU. 

But these two conceptions must now be considered 
in more intimate Association;' 

The individual forms a representation of the Ego, 
which is not only associated with his previous 
experience and his present experience, but with all 
manner of possibilities, many of them unrealisable, but 
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all connected with the main directive opinions or ideals 
of his life. 

At every experience als^), such as we have observed, 
in the training of the Will, the Will is definitely 
associated with the Ego so represented. 

Thus there grows up a body of co-ordinated ideas 
which form an authoritative* association derived not 
from the influences of others (cf. pp. 357, 365, and 503), 
but from the whale strength of the individual’s* own 
directives in life. 

This then must always be considered in addition to 
the other factors already discussed (cf pp. 587 ei seg.) 
when a resjultant is sought in regard to any condition 
with which the mind has to deal. 

An example of the strength of this factor is found in 
the story of Alexander the Great and his friend, who in 
face of great difficulties said : “ If I were Alexander, I 

would go back ” ; to which the conqueror replied : “ So 
would I, if I were I^armenion." 

An example of this authoritative association arising 
from within and overriding a contrary expfession of 
Will, occurs in the life of Napoleon, when, seeing 
nothing before ^him but abdication and disgrace, he 
resolved to commit suicide. After he had swallowed 
the poison his conception of his whole character and 
career rose before him, and he took the antidote. 

An example of authoritative association arismg from 
without and overriding a stroi^gly formed Will is 
found in the meeting of Napoleon and Ney during the 
march to Paris after the evasion from Elba. Ney had 
sworn to bring Napoleon back to Paris in an iron cage, 
but the sight of the former leader and the tone of his 
words overcame this resolution. He returned to Paris 
with Napoleon to drive out the Bourbons^. 

Vanity, which is not altogether a bad qualify, contains 
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factors both of subjective and objective authoritative 
association. 

Bonaparte’s manifesto to 'his soldiers, “ From yonder 
pyramids forty generations look down upon your actions," 
formed a strong incentive to Will. It was an example 
of authoritative association having a strong subjective 
appeal. 

Nelson’s signal at Trafalgar was based on authorita- 
tive association ostensibly more objective in character : 
“ England expects that every man will do his duty.” 

Caesar’s exhortation to his men at Pharsalia when 
he directed them to strike at the faces of Porapey’s 
patricians was rather an address to the habit of legion- 
aries inured to war and prone to victory. 

Yet looked at closely there is not a great difference 
either in the manner of operation of these various 
exhortations or in the emotions which they stirred. 

The soldiers of Bonaparte and'^ the sailors of Nelson 
had equally with Caesar’s troops formed the habit of 
tough fighting. A great part of the stimulus in each 
case was 'the desire to obtain their commander’s appro- 
bation. 


§ V. Freedom of 

A further question may be asked concerning the 
freedom of the Will. This is, however, a matter of 
controversy in another domain. In as far as we have 
dealt with it, we see t^at the Common Sense philosopher 
may declare that he knows by his direct experience that 
the Will is free. But, as we have observed in discussing 
externality, we cannot always place reliance on the 
declarations of Common Sense, and we may suspect 
from the previous example that further examination will 
reveal to us .that the matter is not quite so simple as 
Common Sense wodld have it. 



]^G0 AND WILL 6oi 

The freedom of the Will presupposes the Ego and 
the Will^ 

Therefore the matter iS not to be settled by any 
Immediate Presentation, for we have seen, in our 
analysis, by what com|TleK forms these conceptions are 
determined. 

Having arrived at a conception of the Ego, and having 
familiarised ourselves with that conception, which we 
may assume to be fairly constant within short intervals 
of time, we find the Ego considering two courses and 
choosing after that consideration. 

Ev^n the exponent of Determinism who here opposes 
the doctrine of the Common Sense school would grant 
so much. lie sees, in the complex of the Universe, a 
certain circumscribed complex, the Ego, and he sees that 
the Ego must be an important factor in producing a 
resultant of certain forces that impinge on it. And as 
the Ego has also cons'iiousness of the direction so given 
to those forces, it fe only a question ‘of language for the 
Determinist to acknowledge that the Ego has free Will 
within the scope that we have considered. • 

But not even the Common Sense philosopher would 
hold that the choice was formed without grounds. When 
we make the examination of these grounds to discover 
wherein they consist we are carried also through the 
whole analysis of the Ego and of the Will, and we fii\d 
that this analysis rests, in as far as mental operations 
are concerned, on the Fundamental Processes we have 
set forth. These Processes, we have also seen, rest on 
something beyond our consciousness. Given the condi- 
tions of their exercise, they are inevitable. 

In the universal arrangement of things, that only 
occasionally impinge on our’ consciousness, is there a 
definite purpose of which our own efforts and dispositions 
form part ? 
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Shall we ever, or do we betimes even now, have 
consciousness also of this purpose ? 

In the arrangement of things that determine our Will, 
is it possible or is it true that we are endowed with 
something — freedom of Will — that escapes the inevitable 
character of that arrangement ? 

These are questions v/ith which our present inquiry 
has no further concern than to indicate in what way 
we may be led to them. 

§ VI. Summary of Discussion of Ego and Will 

The Ego and Will may be considered by means of 
a study treated synthetically, viz. that of a child forming 
rudimentary experiences. 

The child may make considerable advances in 
experience without having a conception of the Ego as 
a Unit. It is only by accumulated experiences that the 
child attains a conception of the Ego. 

No one ever attains a full knowledge of the complex, 
afterwards referred to as the Ego, either with regard to 
its physical basis or the possibilities of combinations of 
its faculties. 

The aphorism of Descartes, “ Cogito, ergo sum,” cannot 
be taken as the basis of a proper treatment of psycho- 
logy ; it assumes what it desires to prove, and the 
position expressed is already of great complexity. 

The conception <5i the Ego is aided by the instruction 
of others ; but in this way errors also arise. 

The basis of Will is to be found in the Fundamental 
Process of Impulse. Impulses are associated with the 
Hedonic principle. 

Impulses then become associated between themselves, 
and they are- associated also with ideas and emotions. 
Hence arise impulsive tendencies of great streneth. 
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Will is not a distinct faculty having a certain relation 
to the totality of faculties which it governs. 

As each idea has its owh Memory, each Impulse has 
its own strength, which is its element of Will. 

The Will can be cultivated, but this must be under- ■ 
stood with various restrictions comparable to those 
considered in discussing Memory. 

The Impulses arising in experience are the resultant 
of those experienceg, the previous experiences, and "the 
whole original constitution, with its physical basis, which 
has been produced by evolution through countless 
gener^ions of experience. 

The strength of Impulses which form Will depend 
on the general vigour of the constitution and the tem- 
perament of the individual. 

There is always found Impulse towards the con- 
tinuance or increase, within certain scope, of pleasurable 
conditions of the mind, ifensations, or emotions. 

There is always Tound Impulse toWrds overcoming 
resistance and enduring pain, and this is also associated 
with the Hedonic principle. * 

Desire may be considered as related to pleasure and 
to effort. 

The relation of aesire to pleasure depends on vivid 
representation of pleasurable conditions or vivid realisa- 
tion of conditions of unrest produced by the lack of* 
normal exercise of faculties. 

The relation of desire to effort may be that it causes 
involuntary effort ; but associated with this also is 
strong voluntary effort. 

In connection with voluntary effort associated with 
desire, we speak of Will. 

Will reaches high expression when purposively 
directed by strong desire within possibilities of reali- 
sation. 

u— 15 
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The exercise of facvilties directed purposively by Will 
produces skill, and, when the combinations become 
elaborate, secondary motives are formed which may 
become stronger than the primary motives which called 
them into existence. 

Constant exercise directed by Will produces habit 
which tends to become 'automatic, and which may be- 
come stronger than a special operation of Will called 
into exercise on any occasion. 

As the conception of the Ego becomes formed, the 
Will is associated with it, and it is this combination which 
gives peculiar characteristics to the Will. Will, is not 
only referred to the Ego with all present experiences, 
and with the record of experiences, but also by virtue 
of the representations of the Ego, particularly in regard 
to its dominating principles. This combination with 
certain qualities of temperament is a factor of pride. 
Hence there arise powerful aathoritative associations 
of subjective origin, tending to strengthen the Will in 
the direction involved. 

Will' is also influenced, sometimes powerfully, by 
authoritative associations arising from others, in' what 
may be called an objective way. The symbols by which 
these operate are obedience, and, ih^some circumstances, 
duty. 

‘ .X?pmbinations of various authoritative associations 
acting upon certain qualities of temperament tend to 
form vanity, which is often a powerful factor in Will. 

In cases where strong exercise of Will is demanded, 
there are also the factors of the vivid representations of 
pains following upon failur'e, and the rewards of success. 
These factors may be considered in various ways, and 
they may be all factors in certain cases. 

To these may be added unknown causes that lie 
beyond the bounds of .our consciousness. For as. 
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when the conditions are given, all the Fundamental 
Processes, follow spontaneously, and as these are all 
associated with the Hedonie principle, it may be that 
some purpose to which they are directed may be 
expressed also in some difective manner in the larger 
combinations of our Impulses, emotions, temperament, 
and that this expression may ha-Je its force in Will. 

Freedom of the Will is apparent if we content our- 
selves with superficial observation within a restricted 
scope. 

On analysis it becomes clear that since all the various 
factors ‘of the complex Will are determined by some- 
thing that li^s beyond our control, then Will itself is 
determined. , 

But here, too, we may at least propose questions as 
to some purposive arrangement which has produced 
these factors ; and questions also as to the possibility 
of a freedom of Will th^t escapes this inevitable deter- 
mination. 



CHAPTER IV 

DREAMS 

In the previous investigations we have seen how ideas 
are associated, and also, in the chapter on Association, 
we have learnt that ideas, emotions, desires, and any 
combinations of these forming a complex system may be 
associated. 

Memory produces ideas that are associated with other 
ideas, or that arise through stimulation of any part of the 
brain. We have already considered the conditions under 
which Memory acts to the best advantage. 

We have also seen that these stimulations of the 
brain may be independent of the organs of sense by 
which impressions have originally arrived. A certain 
element of the brain having been stir^uiated in a certain 
manner, an idea arises accordingly. 

We may further say that in similar circumstances an 
idea corresponds to the stimulation of a definite element 
of the brain, ior this assumption rests on as stable a 
base as that of the constancy of the physical system 
within restricted limits of time and place (cf. pp, 74, 
77, also 81). 

Obviously, also, when tne brain receives a stimulation 
related to vision, the mind knows nothing, by this source, 
of the eye. 

Therefore, independently of the conditions under 
which Presentations originally occurred, we may take 

6 ^ 
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them as referred definitely to the .physical correlative; 
that is to say, we may take it that when a certain part 
of the brain is stimulated in^such a manner as to repro- 
duce fairly well the conditions of its original stimulation, 
ideas will arise fairly closely resembling the original 
ideas. 

We are only imperfectly acquainted with the mechan- 
ism of the senses. What are the exact conditions of 
stimulation in the i>rain we do not know. But Ve 
observe that stimulation depends on the blood supply, 
for hyperaemia of the brain produces an excited condition 
of the ideas, and anaemia, if carried to a certain degree, 
causes a loss pf consciousness.^ 

When we lie down to sleep we close the eyes, and 
so shut off one source of stimulation. Whether we 
can close the ears is a question that has not been 
discussed. It will be observed, however, that the 
stapedius muscle is attdthed to the stapes, the last of 
the ossicles of the middle ear, and that its action is 
to tilt the stapes backwards. Its function is said to be 
unknown, but it is possible that it serves some purposes 
of throwing the hearing apparatus out of gear. In 
any case we kijow that in sleep the mind is less 
susceptible to receive sensations of hearing, and it is 
possible that the brain receives less stimulation.* The 

* Curiously enough, Albrecht von Haller, who was the pioneer of the scientiiic 
study of the subject, believed that venous congestion prevailed in sleep. In 1795 
Blumenbach had an opportunity of observation in the case of a young man with 
fractured skull, and he found anaemia of the brain in sleep. In 1854 Donders ex- 
perimentally determined the fact. The work of Durham and Hammond, from i860 
to 1869, confirmed these conclusions, Howell, Mosso, Hill, 1896-1898, studied 
the question of blood pressure. Hughlings Jackson in 1863 had observed the 
retina during sleep with results thus subsequently confirmed. 

* E. Trumbull Ladd has written on visual dreams. Jastrow found the dreams 
of the blind relatively deficient in visual impressions. Wundt ascertained that 
hallucinations of taste and smell seldom occur in dreams, Mary Whiton Calkins 
found two cases of sensations of taste in 335 dreams, Titchener experimented, 
with like results. A. Monroe has also studied taste dreams. The results are in 
accord with what is here stated. 
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sense of touch and that of taste are also kept quiescent ; 
and the sense of smell may be at least removed from 
any unusual source of stimulation.* 

The impressions derived from nerves subserving 
great physiological purposes are also kept as free from 
excitement as possible. Thus hunger is avoided by 
taking a meal some time before lying down. 

The processes of digestion should in a healthy 
pcison give no prominent indication in consciousness. 
The muscles are rested, the muscular sense is kept in 
abeyance. 

The action of the heart is controlled by entertaining 
quiet ideas as much as possible, but moderate fatigue 
aids the purpose of controlling the heart’s beats so 
that too much blood is hot sent to the brain. 

Under these conditions sleep is often dreamless. 
Dreaming occurs when any part of the brain is stimu- 
lated beyond a certain degrees The ideas that arise 
in sequence will correspond to the stimulated area, 
but it does not follow that the sequence will be the 


* The physiology of sleep offers a problem in which no work has been done 
which is completely satisfying. All the explanations hitherto offered are but 
tentative and partial. It may happen that some fairly simple theory may yet be 
reached, but it will require to cover the sequences of a vast number of curious 
phenomena. Certainly there has been no lack of theories. Recently Legendre 
and Pi^ron have put forward a theory of auto-intoxication producing sleep. What 
isjiew in this theory is that of the imputed faculty of cells in the frontal lobe to 
produce an antitoxin which neutralises the poisons formed by the exertions of 
waking life. Hence too arises the suggestion of treatment by a serum. A theory 
of auto-intoxication was put forward by Obersteiner in 1872, and his work was 
followed by that of Preyer and Rachel. Selmi, in 1870, had worked at the theory 
of ptomaines, Brieger and Errera continued the work. A more general con- 
sideration of the chemical conditions of sleep was that of Pettenkoffer and Voit in 
1867 ; while Wurtz, in 1894, has written of the chemistry of sleep. The histological 
aspect of the matter soon leads to the realm of pure cytology, adorned by such 
names as those of Ramon y Cajal, Lugaro, and Demoor. The question has been 
studied from the standpoint of evolution by Hodge and Aikins, and Sergi ; psycho- 
physically by Kiilpe : “ Outlines of Psychology ” (Trans. 1895)' ^ number of 
observers have investigated the subject by the medium of hypnotism. Amongst 
the most interesting is Marie de Mqnac^ine (1^97)- 
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same as in the original case. We have already seen 
in discussing Memory that Association may be stronger 
between certain ideas that ^jave not occurred in sequence 
than with those in sequence. 

Thus in dreaming* t^ere is a liability to form 
Associations between ideas, perhaps quite incongruous, 
of occurrences that have struck the attention forcibly 
about the same time. Hence arise the fantasies of 
dreams. Moreover, as in our waking hours Associa- 
tions may be formed between one set of ideas and 
another set arising in quite a different way and perhaps 
overriding the first (cf. pp. 541, 573); so it may happen 
that in dreams Associations may arise between ideas 
corresponding to a certain area and those corresponding 
to a widely separated area, stimulated possibly by virtue 
of the physiological processes of the body which are in 
exercise, or by some abnormal disturbance which affects 
the brain. * 

An amusing instance of this, where stimulation arose 
from without but not with sufficient energy to wake 
the sleeper, is that told by Captain Mayne Reid, the 
writer of delightful stories of adventure, who dreamt 
one night tha*^ he was scalped. On awakening he found . 
that he had a boil on the head.* 

This illustrates in what way incongruities may arise, 
for the stimulation may be real though connected with 
internal organs, and consequently not so obvious as 
an irritation of the scalp. 

We find here, however, no great difference between 
the combinations of ideas in dreams and in the ordinary 
condition ; for we habitually proceed by tentatives 
formed by Association. But when awake the mind is 


* In a series of investigations at Wellesley College, Massachusetts, U.S.A., 
Miss Grace A. Andrews found that 90 out of Ii8 dreams were suggested by experi- 
ences of waking. Ph. Tissi^ Q* Les Reves,” 1890) i^ in general accord. 
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more active, the ideas arise from more sources, there 
is a fuller and readier comprehension of their relations, 
and those that are incongruous are rejected before they 
are fully developed. 

But the main difference . between dreaming and 
ordinary thinking consists in the possibility, in the case 
of thinking, of referring to the present reality as a 
standard (cf. p. 572). 

In a limited case, this might be studied, as when 
a deaf man tries to sing. He produces inharmonious 
sounds, because he has not, like the normal man, the 
opportunity of comparing the result of his efforts with 
the notes he wishes to sound. 

In reality, if a person imagined a rabbit looking at 
his watch, as in the case 01 Alice in Wonderland, any 
of the objects which struck his attention in looking 
about him would in connection with that representation 
bring ideas in Association that would show its absurdity. 
Or even if the individual did not look about, the general 
activity of the b'^vain we have spoken of would be 
sufficient, for relatively the image of the rabbit would 
be less vivid, and it would be associated with a nvfmber 
of other ideas inconsistent with the p,ossession of a 
watch, and moreover the origin of the image would be 
known in recollection. 

. If the question be put as to whether a certain 
occurrence in the past were a dream or a part of a real 
experience, the test might be applied to form ideas 
in Association which would make a continuous series 
up to the actual experience of the present time. If the 
ideas were due to a dream, it would not be possible 
to form such a series : if to reality, then it would be 
possible. 

A story is told of a Chinese philosopher who dreamt 
that he was a butterfly. . When. he awoke, he emiiH 
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never be sure whether he was a man who had dreamt 
he was a butterfly ; or whether he really was a butterfly 
who was dreaming that h^ was a man. 

In this case he could not apply the test of forming 
a series leading up tcf tjie present reality, for it was 
this presumed reality that he suspected might be a 
dream. 

The only help one could give him would be to ask 
him to observe the liveliness and multitude of* his 
impressions, the general consistency of these impres- 
sions, together with a long range of recollections in 
whicl^ he had comported himself not like a butterfly 
but as a man. 

There are, however, all sorts of inexplicable incon- 
gruities in life. The impressions of some individuals 
are not very lively in reality, and the dreams of others 
may be vivid. Many of the profoundest philosophers 
have likened our life t» a dream. Poe calls it a dream 
within a dream. Others, as Tolstoi did, believe that 
it has somewhat the same relatioiy>to an underlying 
reality as dreams have to life. Therefore <the test 
recommended to the Chinese philosopher has no abso- 
lute sanction but neither, so we have found, has any • 
result of our Reason (cf. p. 337). 

There is no sharp definition between dreaming and 
thinking. It is possible in dreams to know that one 
is dreaming.^ This may occur if a certain dream of 
a striking character be often repeated. The mind on 
waking associates that set of ideas with dreaming and 
applies the symbol, and this symbol, dreaming, may 
arise in the dream itself •• 

A man who has committed a murder may reveal 

* For this, stated from my own experience, I 6nd confirmation by H. Beaunis 
in an article^ “Contribution^ la Psychologic du Reve”; and by James Ralph 
Jewell, “ Psychology of Drean»s.” 
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it in his sleep, for during his ordinary life he has an 
insurmountable tendehcy to “work over his crime,” 
but the expression of this i^, prevented by the exercise 
of Will. 

In dreaming, the Will in /espect to these ideas 
lacks the stimulus of realities, and the process of 
thinking continues fairly well on the same lines as 
during wakefulness. 

Certain of the most intense processes of thought 
are not greatly distinguishable from dreaming — viz. 
those that produce the utmost concentration of mind. 

It must be remembered that the working out of a 
complex problem is effected by reducing it by analysis 
to the consideration of simpler problems m sequence. 
At a certain time therefore the working of the problem 
consists of tentative efforts to find a solution of a well- 
defined subsidiary problem. And so it may happen 
that any one accustomed to ^nathematics may work 
out problems in Integral Calculus, for example, while 
walking along the^street (cf. pp. 413, 415). 

Concentration of mind is aided by constant practice 
in a certain set of ideas, so that the symbols and 
processes become familiar; by great jjiterest in the 
subject ; by exercise of Will in holding the problem 
before the mind ; by habit ; and by the absence of 
excitement or solicitation from without. 

'This absence of distracting stimulations may be due 
to various causes, one being the performance of some 
habitual and monotonous function of daily life which 
has become almost automatic, such as walking along a 
familiar path. 

Hence absent-mindedness occurs often when the 
braiii is most busily occupied with the highest kind of 
intellectual work, as in the case of Ampere, who, 
walking on the Pont Neuf, threw his watch into the 
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Seine and put a stone which he had been looking at 
into his pocket. 

Moreover, even in thj problems involving in their 
full scope the greatest diversity of knowledge, it will 
be observed, in accordance with what has been said, 
that only a limited area of the brain is excited at one 
time. 

Now if we compare such a condition with that of 
dreaming, we find in both an absence of external 
stimulation and a tracing out of the ideas in a 
restricted part of the brain, but in association with 
ide^§ arising, in a manner which we may call sub- 
jective, from some other area. 

The shock of surprise when one is recalled from 
such a condition of mind to the present realities is 
sometimes more startling and painful than being waked 
from sleep. Swift, who had no great respect for 
science, ridiculed leawicd men in “Gulliver’s Travels” 
as the struldbrugs who had to be* waked up now and 
then by being struck on the ears wi^ little balloons. 

The condition of great concentration of thought, 
moreover, may pass into that of dreaming. Froude 
said that he often used to put himself to sleep by- 
speculating on Kant’s question as to whether we 
remember a previous life. 

The principal differences between dreaming a.nd 
absorbed thinking are that in the case of thinking the 
individual is generally up and dressed, and is conse- 
quently not overcome by fatigue ; that the thoughts 
are carried on with greater energy ; and that the 
Will is exercised by habit and by the stimulation of 
ideas in association with some image or representation ; 
and that moreover the mind details off a small part of 
its energy to watch presentjfealities. 

But at times thi^ office may become neglected. The 
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force of Will may persist in regard to a set of ideas 
even in dreaming, for both the image persists and the 
faculty produced by habit. We have, then, only left the 
general physical condition and the energy of the ideas. 

But suppose that the mind hal been for some days 
incessantly occupied with a puzzling problem which 
has disturbed the rest. Then suppose that after fruitless 
endeavours to find a solution the individual throws 
himself on his bed and falls to sleep, but that his 
sleep is excited and disturbed, and that dreams on that 
subject intervene. The dreams are hardly if at all 
distinct from the thinking of his wakeful hours. 

Hence we find explanation of the well-authenticated 
stories, principally of mathematicians and musicians, 
that work has been accomplished in dreams that has 
baffled them while awake.* In such a case it will be 
noted the mathematician goes to his desk and writes. 
These are acts that are inconsisterrt with true dreaming, 
for they depend ori impressions frdm without ; on a 
recognition of the -^ue proportions of things; and on 
Will exercised, in accordance with this impression. 
The state is something intermediate between dreaming 
and the ordinary normal condition, but to'" the intense 
previous concentration and excitement over recondite 
things a similar description might be applied.* 

* Lombroso relates many instances of Goethe, Klopstock, Voltaire. Sardini 
composed in sleep a theory on the flageolet. Newton and Cardan resolved 
mathematical problems in dreams. Condillac completed during sleep a lesson 
interrupted during waking hours. La Fontaine composed his “Two Pigeons” 
during sleep. Dr. Chabaneix adds instances drawn from the lives of Heine, 
Schopenhauer, Wagner, and Tolstoi. Coleridge, composing “ Kubla Khan ” in 
an opium dream, is not quite in point. Alfred de Musset found the inspiration 
of some of his best poems while in a state of intoxication from a mixture of 
absinthe .and beer. On the general subject of the continuance of waking and 
dreaming states, J. M, Guardin, Sante de Sanctis, Paulhan, and E. Boirac have 
written, with views in accord with those here indicated. 

® In a lecture on Sleep John Hunter said : “It is even possible to dream 
when awake; it is only necessary for ^he thinking power to take possession 
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Dreams are often very short in duration. It has 
occurreji to me twice to be able to measure the duration 
of dreams. On one occasion I heard the first stroke 
of a clock striking nine. I did not hear the second 
stroke, I heard the la&t. In the interval I had dreamt, 
a long dream.^ 

Addison told a story in one of the earlier numbers 
of the Spectator to illustrate the doctrine of Malebranche 
and Locke as to ^relativity of time. An unbelieving 
Sultan had ridiculed a passage of the "Koran, which 
records how the Angel Gabriel, having taken Mahomet 
out * fii his bed one morning, showed him Hell, 
conducted Jhim through the seven heavens of Paradise, 
enabled him to hold ninety thousand conferences with 
God, and brought him back to his bed before the bed 

of the mind, and proceed with an action with which the present sensation 
has nothing to do. Now, whenever the body loses consciousness of its own 
existence, it may be called a v^aking dream, and this is often the case when 
people are in deep thought.’^ ^ 

Stevenson’s Jekyll and^Hyde dream may also be cited in point. 

Professor Hilprecht of the University of Pennsdinenia relates an in teresting 
experience which occurred in 1893, while he watf engaged in studying objects 
excavated at Babylon. Two drawings represented fragments of agate, inscribed 
with o'" jT^cters. They were supposed to be bits of finger- rings, and, being of 
different colours, were not closely associated together by the professor. But in a , 
dream he saw an Assyrian priest, who told him how the priests of the temple of 
Bel, having received a votive cylinder of agate from their king, were ordered to 
make agate ear-rings for their god. They made three by cutting up the cylinder, 
and the professoif would find by fitting the fragments together that these were two 
of them. He did this, and found that they gave a continuous inscription. ^ . 

* Baldwin (“Feeling and Will,” 1891) was able to measure a dream by the 
beating of a clock. Mumford (“ Waking, Sleeping, and Dreaming,” 1893) 
relates a striking case when the pulling of a bell set a dream going, and so enabled 
a measure to be taken. H. Spitta found two minutes enough for a long dream. 
Clavi^re (^Rev, Phih 1898) gives a case where a dream could not have lasted more 
than 22 seconds. 

The philosopher and physiologist Glaparede experimented by allowing drops 
from a phial to fall upon his head at regular intervals. The dream that resulted 
might be rapidly indicated thus ; (i) He committed a murder in Paris ; (2) fled 
to lx>ndon ; (3) took ship ; (4) arrived in New York ; (5) fled from police ; 
(6) to Chicago ; (7) found himself tracked ; (8) escaped to San Francisco ; 
(9) embarked to Japan as supercargo’; (10) sentenced to death at Yokohama ; 
woke. 
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was cold, and before, the pitcher which had been 
overturned as the Angel was carrying him away was 
emptied. ^ 

A doctor in the law, who had the gift of working 
miracles, undertook to convince-the doubter. 

The story relates how the Sultan was cast into a 
dream, which was very circumstantial, and that when 
he awoke he found that he had not stirred from the place 
whefe he had known himself to be standing immediately 
before. 

These stories of the shortness of dreams, however, 
do not prove the relativity of time at all ; they illurtrate 
rather one aspect of Association, and they prove the 
power of symbolisation. 

Time is as essentially an incident of sensation as 
kind and intensity, and this is seen not only in its effects 
in consciousness but also in its effects on the mar- 
vellously complex system whose resultant determines 
thought at any instant. 

Hexxie if’ the "I'Uea be similar in all respects to a 
sensation' except that of time, the reproduction does 
not correspond to the original. But if this be -tyufe for 
a single sensation, it is true also for emotions, and for 
all combinations of these. 

We will see the matter more clearly if we recognise 
that the problem is not peculiar to sleep. It has been 
often said that persons just saved from drowning have 
beheld their whole life pass in series before them. A 
similar experience has been related by a man who was 
hanged, but cut down in time to save his life. 

A lecturer, if he have a vivid style, and if his lecture 
be well illustrated, may conduct us in an hour through a 
thousand years of the history of a foreign country ; but 
the sum total of the length of the time elements of all our 
mental impressions is but ap hour. 
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We may, by a series of panoramas, as, for instance, 
those gigantic and impressive representations of Poilpot, 
obtain a vivid idea of th^ day’s life of a city such as 
Rome ; but the Memory of it is far less vivid than that 
which would arise if wef h^d spent a day in Rome. 

We have seen that the most complex set of objects 
may be regarded as a Unit, and we have seen that 
though the mind has consciousness of only one Unit at 
a given instant, yet ^such Units may succeed with great 
rapidity. Further, the complex of a Unit reproduced in 
Memory may afterwards be analysed in detail. This 
process is wonderfully aided by symbolisation. 

And we have also seen that ideas in association are not 
necessarily such as correspond with original sequences, 
but are influenced perhaps* by some striking relation 
which bridges over any series of sequences. 

Herein, and not in the relativity of time, we find the 
explanation of dreamsr, short in duration, covering 
apparently long pariods. The min(f proceeds by Asso- 
ciation to Association, finding at ea^A^'^hstamt felw^most 
impressive stamp of the Unit, and by the process of 
Memony, :^nd the process of symbolisation we find that 
we may elab'dlate the series in terms of time elements 
that did not occur in the original representation.* 

The interpretation of dreams has played a great part 
in the history of the world. It has been raised to 
same pinnacle of reverence as the sacred sciences ot 
inspecting the entrails of fowls or casting horoscopes. 

Nowadays it has been unduly despised. Even in a 
superficial view of dreams they may have great signifi- 
cance, as revealing some secret obsession, or some under- 
lying motive, or factor of character of the dreamer. 

* Besides those already cited, Victor Egger, de Lorrain, Hildebrandt, 
P. Schwartzkopff, and R. S. Woodworth (“The Rapidity of ^reams,” Ps. Pcv, 
1897) have written in general agreement with the positions hciXset forth. 
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But with deeper research into their physiological 
and psychical causes, they may be seen to have great 
significance. From the character of the dream the area 
of the brain excited may be inferred, and the question 
must then be raised as to , tiie cause of this local 
hyperaemia. 

Dreams may thus ppint to heart disease, to some 
general or local instability of nerves, to adenoids, or 
possibly to some digestive troubles. A few medical 
workers have already commenced investigation on these 
lines, and their study is likely to be both highly inter- 
esting and of considerable practical value.' 

* See, for example, “La Psychologic du Reve,” by N. yaschide and H. 
Pi^ron. Of those who have written especially on the modern interpretation of 
dreams may be also mentioned Havelock Ellis, Horace Hutchinson, P. Graffunder, 
Hildebrandt, and B. Onuf. 

The literature of the subject is extending considerably of late years, pau^ticu- 
larly in France and in America. In addition to those already referred to, the 
following may be cited ; L. Dugas, “ La Psychologic du Reve ” ; James Sully, 
“ The Law of Dream Fancy,’* 1897 ; F. Scholz, “ Sleep and Dreams ” (Trans. 
1893) ; J. Delboeuf, “ Le Sommeil et les Reves” ; E. Goblot, “ Le Souvenir des 
Reves ” ; Max Geissle** ^ “ Aus den Tiefen des Traumleben ” ; E. Maillard, 
“Etude"'*sur le Sommeil”'^ A. Fernand, “ Le Sommeil et le Reve”; Maury, 
•*;Sommeils et Reyes ” ; D. (L.), “ Apropos de 1’ Appreciation du Temps dans 
les Reves John Bigelow, “ Mystery of Sleep ” ; T. Crichton Browne, “ Dreamy 
Mental States.” The question has been studied by the statist' '^'*l35ethod by 
F. Heerwagen, J. A. Jewell, and Julia A. Gulliver amongst others. Henry 
Hubbard Foster has written interestingly on “The Necessity for a New Standpoint 
in Sleep Theories” {Am. /our. of Psych. 1901). The references in standard 
works of general psychology are too numerous to admit of mention. 



chaptl’r V 

PHYSIOLOGY AND PSYCHOLOGY 
PART I 

PRELIMINARY DISCUSSION 

§ I. Physical Conditions 

The observation of the dependence of thought on the 
physical conditions of the individual has led to a great 
variety of special studies of physiology in its relations to 
psychology. Much of the work done in this respect has 
been of great interest in itself, but it should be set 
forth at the very threshold of the^iiubjecf thttfthere 
is a limit beyond which observations in physiology 
cannotn^^^rry us. 

There is""an entire domain of Psychology which has 
no more necessary connection with physiology than has 
the science of mathematics. Certain physiologists, it is 
true, speak as if thought were a kind of nervous ^re- 
action of the brain. But confused notions of this sort 
tend rather to enforce what has just been said, for 
physiologists who so speak are ignorant of the elements 
of Psychology. Their system is based on a fundamental 
misconception of the nature of sensations or ideas ^ (cf. 
pp. 79, 502, 558). 

The peculiar problems of Psychology demand pro- 

‘ Moles chott and Buchner concluded that thought mu^ be of a material 
nature because it took time. i ^ 

II — 16 ’J19 
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cesses of investigation, of analysis, of introspection to 
which physiology can give no other assistance than 
vague general suggestions, and, occasionally, the basis 
of graphic metaphors. It is true that certain physical 
phenomena seem to be invariably'antecedent to thought, 
but we cannot form the nexus between these physical 
phenomena and thought.' 

Even with regard to the physical instrument it in- 
volVfes a certain strain of language to speak of the brain 
as necessarily the most important part, for between 
essentials it does not seem possible to find degrees of 
comparison. 

The external organs of sense are necessary to the 
operations of the brain. The stimulation of these 
organs of sense is itself a^work of great complexity. 
The brain can certainly form an image of an object not 
directly represented in the retina, but an original 
stimulation of the retina was necessary to produce this 
condition. * 

Bert if the kYibv;'ledge of the topography and histo- 
logy of the brain were immeasurably more advanced 
than it now is, or even can hope to be ; fact, 

during the processes of thought we could see with 
microscopic eyes the actual character of nervous stimu- 
lations, and the changes in nerve filaments and nerve 
cells ; if we could observe the molecular arrangement 
itself of the whole vast network of nerve fibres and 
nerve cells of which the brain is essentially formed ; 
we should be advanced not one jot in the matter 
of certain Presentations, such as sensations, which 
can only be known to us as Immediate in their own 
quality. 

But in spite of manifold research, the study of the 
brain is far from having attained even its possibilities. 
That is evident especially to these who have worked 
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in this matter, for they know more clearly t^an others 
the difficulties in the way. 

The most direct metfiod of examination is that 
adopted by Schiff with good results. He made a series 
of sections of the brain taken at regular small distances 
apart. These he examined under the microscope, so 
as to discover, and mark step’ by step in the successive 
sections, the position occupied by the minute area repre-^, 
senting any particular strand or nerve fibre in that secRon. 

The effectiveness of this method, however, is limited 
by various conditions. 

Tlie brain must be hardened for about three weeks 
before the sections can be obtained, and the process of 
hardening must to a certain extent warp the strands of 
which it is composed. Then the sections must be 
stained so that the different areas corresponding to the 
supporting structure, neuroglia, for instance, and nerve 
fibre may be distinguislfed. This is but a crude method 
of examination, tholtgh the best known at present. Then 
there are various limitations of the ijjicrosco]^ iTSefft 

Other methods of research which supplement that of 
Schiff~fa7y be stated. Degeneracy of brain tissues is 
often shown by well-marked physical and mental con- 
sequences during the life of the patient. If the .brain 
of such a patient be examined after death, it is sometimes 
possible to find in the sections the areas affected by the 
degeneration. A correspondence is assumed between 
the observed physical and mental signs and symptoms 
and the state of the brain. 

A detriment to work of this kind is that the mental 
processes themselves, on the* purely psychological side, 
have not hitherto been analysed with sufficient illumin- 
ation ; consequently, a good classification of mental 
symptoms has not .been forthcoming. 

Another method »f the .%tudy of^ the ^ain has its 
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starting-fioint in the pbservation of injuries, either to 
the brain or to the spinal cord, combined with observa- 
tions of the resulting physiCfil signs or symptoms, and 
the result of the post-mortem examination in regard 
to changes in brain tissues. . ' 

A more exact method consists in substituting for 
accidental injuries experimental wounds designed in 
view of the solution of certain problems. Another 
meCiiod is that of directly stimulating certain brain 
centres and observing the effects-^ 

Broad, general, but very valuable guidance is ob- 
tained by the study of the development of the in- 
dividual ; by the study of the development of the 
brain in different individuals of the same species ; by 
the study of comparative anatomy with special reference 
to brain structure.* 

These methods are all too coarse to be satisfactory. 
For example, it is not possible to detect the lesions 
corresponding to well-marked hystei ia which may pro- 
duce-e5>.titeu pHybifal displays and veritable storms in 
the worM of ideas. 

Physicians have been accustomed to rn^ke-a dis- 
tinction between diseases producing changes in the 
organism and “ functional ” diseases, among which is 
classed hysteria. Then again a great rnany diseases 
used to be considered as having an “ idiopathic ” origin, 
that is to say, the diseases were supposed to arise 
for no defined reason. 

* Flourens in France and Horsley in England are notable names in this 
regard ; the total literature is, however, immense. Recently I have read of 
elaborate experiments on monkeys conducted at the Government Hospital for 
the Insane at Washington, U.S.A. Dr. W. T. Shepherd has also carried out at 
the George Washington University a series of experiments on monkeys, and 
has demonstrated, for example, the colour sense in these animals. The results 
of these investigators will be found clearly capable of interpretation in accordance 
with the present y' alysis. ^ 

’ Flechsig is /fie most remarkable name in thiS branch of science. 
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Increasing knowledge has .reduced number 

of idiopathic diseases, and unless we are prepared 
to assume that effects ayise without causes, we may 
conclude that the only reason why hysteria is con- 
sidered a functional disease is that our methods of ’ 
investigations are too coarse to enable us to distinguish 
the corresponding lesions, or n.orbid state, of the brain. 

Even in such grave disorders as epilepsy and lunacj,^ 
it is often impossible to find any distinct cerebral lesion 
or degeneration. 

To hope to obtain then, in such circumstances, any 
direct information as to mental processes would be 
as absurd ^s if one were to look down on London 
with a telescope in order to guess at the secret of a 
Cabinet meeting. When we extend qur inquiries we 
find that beyond certain indications we know nothing 
of the real structure or mode of operation of the 
end-organs serving the senses. Our knowledge is 
sufficient only to* form the foundations for various 
hypotheses, of which some must bg.iaTse,*^frd^f Which 
possibly not one is true. 

We hjjye already observed that even with such a 
patent object as the stapedius muscle we are in doubt 
as to its function. 

We do not know what nerves correspond to the 
sensations of heat, and cold, and pain, and varicfuS 
other sensations and feelings already referred to (cf. 
p. 69). 

The study of localisation in the brain of various 
centres of sight, and of hearing, is still imperfect. 
Even at the threshold, where questions arise such as 
that of the functions of the cerebellum, opinions differ. 
Sir William Gowers held the theory that the cerebellum 
acted as a higher controlling centre upoi^some of the 
exchanges of the cerebruiy. 
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Certaliily in considering the nerves in turn we 
find that physiology has given us some valuable in- 
dications. The course of tjje optic nerve has been 
traced with some precision, so much so that from 
symptoms and physical signs effecting vision we are 
often enabled to localise the source of the mischief. 

The conditions of function of the motor nerves have 
also been worked out to some satisfactory conclusions. 
By 'the study of the paralysis of a muscle.,or of a set of 
muscles, we ' may discover the seat of a lesion of the 
brain. The order of occurrence of convulsive move- 
ments may afford information as to the character of a 
haemorrhage in the region of the fissure of Rolando, 
where the motor centres are situated. 

The fact that the termination of the auditory nerve 
is found in the organ of Corti proves that this organ 
is at least an intermediary in the function of hearing, 
and we may be yet enabled to ascertain its precise action. 

The association of the facial with the auditory 
nerve, T&iid*‘ ine*Ti9se neighbourhood of their nuclei in 
the floorof the fourth ventricle, may be made to account 
for many phenomena of facial expression connected with 
emotions derived from hearing. 

The association of the vagus nerve, excitation of 
which slows the heart’s action, with nerves to the 
larynx, its own supply to the larynx, and its function 
in serving also other internal organs, notably the 
stomach, and the closeness of its nucleus to that of 
the facial and fifth : all this indicates the apparatus 
involved in the expression of deep emotions of grief, 
as, for example, the heart oppression, the sobs, the 
convulsed face, the choking voice, the tears. In some 
very sensitive beings it happens, as recorded more 
than once in the history of Napoleon, that vomiting 
also ensuei^iipon sudden violent -emotion. 
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Even the study of the circulating systenv and the 
lymphatic system throws a certain light /upon the 
conditions of mental operations, and we see once again 
from a new standpoint the truth of the aphorism ; The 
whole man thinks (cf. ^>.^423). 

The activity of the brain depends on its nourish- 
ment, and its nourishment depends upon a good 
supply of blood.^ 

We ha,Ye Iread^ seen that inefficient heart aotidTr" 
often makes itself known by failure of mt-mory. Calci- 
fied arteries or arteries degenerated in the form of 
artei*ip-sclerosis show their deterioration in loss of 
faculty in the parts which they supply. 

The faculties of intellect are greatly influenced by 
the condition of glands which are not usually considered 
in relation to them. Thus defect of the growth of the 
thyroid gland results in a condition called myxoedema, 
of which slowness of the mental operations is one 
of the symptoms* The thymus gland, of which the 
functions are less known, appears ^ certain 

factors of development, and so influences the whole 
temperament of the individual. An overgrowth of 
adenoids in the upper part of the pharynx is a cause 
of faulty development which marks the whole con- 
stitution, and diminishes mental energy. 

The association of the glands with the emotipns 
was noticed by the ancients. At one time they be- 
lieved that the soul resided in the tonsils. Horace, 
who was an expert in the matter, seems to have believed 
that the liver was the seat of the soul of love, if 
one may judge from a poetical reference.® The liver 

* On the general question it will be interesting to read Hack Tuke, 
•‘Illustrations of the Influence of the Miitd upon the Body.” 

* At various times and in different countries the soul has been located in 
the pineal gland, in the ^ventricles of the brain, in the Aqueduct of Sylvius 
(Servetus), in the centrum o^jale, in the corpus caBbsum (willis), in the naud 
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has mo^ generally been associated with feelings of 
melanchof)'. The word “ splenetic ” indicates the 
peculiar influence ascribed to the spleen. 

The heart, which is a hollow muscle, is now popularly 
supposed to be the seat of the wdrm emotions. But the 
Zulus of South Africa give that place of honour to the 
muscles of the calf. i 

Even the veins have been considered to have in- 
fluence on the mental disposition, for the,si?v3ll salvatella 
vein in the hand derives its name from the fact that 
it was held to be the proper vein to bleed for persons 
of a heavy and melancholy temperament. 

The influence of the lungs on the mental operations 
is evident at once in the fact that vigorous breathing 
tends to produce energy of the ideas. Tesla, the great 
electrician, found that his mind worked with greater 
clearness and force in the pure air of the Western 
American solitudes. 

But a curious fact must be noted of quite another 
kind.* reftTarkable how often phthisis is found 

associated with brilliancy of intellect. Two of the 
greatest mathematicians of all time, Abel at the age 
of twenty-five, and Riemann, died of phthisis. The 
brilliant English mathematician Clifford died of phthisis. 
Spinoza died of phthisis. Mozart is said to have 
died of phthisis. Chopin died of phthisis. Keats, 
one of the most luminous intellects of all time, died 
of phthisis. Priestley, the chemist, died of phthisis. 
Watteau died of phthisis. Sterne died of phthisis. 

vital of Flourens, i.e, the point of the calamus (Schmidt of Heidelberg, 1887), in 
the tonsils, in the liver, in the blood, in the breath, in the eye, in the shadow, in 
birds, in the name, in sex, and, by a priestess of “ Soul Freedom” in America, in 
the left lung. Cf. Hermann Strack, “ Das Blut in Glauben und Aberglauben der 
Menscheit ” ; and George Henderson, “Survivals in Belief amongst the Celts.” 
Quite otherwise significant is the title of a work of Sirot : “ Ame et Cerveau ; 
Tame existe-t-il sci^tifiquement ? ” Finally we have U work by Kostyleff^ “ Les 
Substiluts de TAnic dans la Psychologic Moderne.”» 
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R. L. Stevenson died of phthisis. Wtrlzjf whose 
name is .immortalised in the Hertzian waves, died of 
phthisis in early years. ^Bonaparte, according to the 
learned researches of Dr. Cabanes, suffered from incipient 
phthisis during his first %.s,tonishing campaign in Italy.* 

Even gross demonstrations yield data of real use 
in psychology. Thus the distinction between motor 
and sensory nerves indicates that the impressions of 
Effort assoft' -^d with each should not be confounded!*' 

The recognition of the activity of parTs of the brain 
as the physical correlative of certain aspects of Memory, 
for exjimple, would appear to demonstrate what other- 
wise would ^be difficult of proof, that any Memory may 
be lost beyond possibility of recovery. 

The fact that a man who has had his leg amputated 
may still think he feels gout in his big toe proves 
that pains are only referred to the places where they 
are supposed to exist.* Closely considered, this fact 
aids in the apprectation of the analysis of Externality 
set forth elsewhere (cf. pp. 543 et se^.X^'afitl-i^may be 
found to have a bearing on the theory of vision. That 
a tumour in the cerebellum may produce double vision 
is an important fact with regard to the understanding 
of the processes of visual sensation and visual co-ordi- 
nation. 

The fact that haemorrhage in the second convolution* 
of the frontal lobe, Broca’s convolution, may be followed 

* Havelock Ellis contrasts the phthisical and gouty dispositions, for whereas the 
phthisical are eager, with large conceptions into which they throw themselves 
feverishly but often ineffectually, the gouty geniuses lay in their work solidly. 
He cites as examples Milton, Gibbon, Dr. Johnson, Fielding, Congreve, Landor, 
William Morris, La Rochefoucauld. I believe it is Burton, in his “ Anatomy of 
Melancholy,” who gives a terrible list of the ills to which great scholars are 
liable. Gravel is one. Amongst the suffergrs from this complaint may be men* 
tioned Erasmus, Luther, Montaigne, Leibnitz, Bossuet, Buffon, d’Alembert, 
Rousseau, Voltaire. Those afflicted with calculus may appreciate in a new light 
the saying of Lombroso, ^10 likens genius to the cjisease^f the oyster that 
produces the pearL 
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by aphasia marks an important step in the history of 
brain loc^hsation.^ 

§ II. A Note on Phrenology 

The study of psychology from the physiological 
side produced the system of phrenology of Gall and 
Spurzheim.* The abundant absurdities of this theory 
haVe been pointed out again and .agg.i»r'- -i*id there is., 
no need to refer to them in detail. As an example, 
Spurzheim fixes on a certain prominence and labels 
it : Time. But we have seen that Time affects all 
sensation. 

Another prominence is labelled Form, and another 
in a different situation Constructiveness. But con- 
structiveness cannot be conceived without form. The 
prominences in the skull do not correspond even 
approximately to the contour of the brain. Again, all 
“ affective propensities ” such as amativeness, or “ senti- 
ments ’’-^tneh as wit, are matter of great complexity. 
Their analysis reveals that they are built up of factors 
certain of which are common to both. 

By combining these factors in all manners we not 
only obtain the combinations already mentioned but 
an immense number of others. To label. a few of these, 
•virhich could not be used as elements of new com- 
binations, is not to form a working hypothesis. How- 
ever, all hypotheses, even the most plausible or the 
most unlikely, must be judged by the standard of 
concordance with natural phenomena. In this respect 
there is nothing to make' us suppose that the brain is 
mapped out in areas corresponding to the ill-classified 

* The question of Aphasia, however, will be dealt with in detail in a 
subsequent chapter. 

* Prochaska ^749-1820) appears to have been the pioneer of this movement. 
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complexes with which Spurzheim labelled tVe scalp 
or the outer aspect of the cranial’ bones. / 

Let us consider whether even for the broadest 
basis phrenology has any ground. The most con- 
spicuous aspects of the head a|*e its size and general 
shape. 

One may hear a phrenologist say: All other things 
being equal, a big head must be better than a small 

But that innocently sounding phrasC" Contains the 
possibilities of many errors. What do we mean by 
bettei*]* If we attempt to render the term more precise 
we immediately find that the proposition is far from 
being self-evident. Then, again, it may happen that 
we are not entitled to say ; All other things being 
equal. For example, the current in an electric circuit 
depends directly on the electro-motive power, and 
inversely on the resistance. In such a case we cannot 
say : All other things being equal a big current is better 
than a small one. If the electro-motiv^r4v?rce-and, the 
resistance be equal in two cases, tHen the cureents will 
be equal ; and if one current be bigger than another 
it implies that all other things are not equal. 

We do not say, or at least, not all of us : All other 
things being equal, the fatter a woman the better. 
Nor do we say : All other things being equal, a big 
head has more teeth than a small one. It has not 
more teeth, and it has not more nerves ; nor does it 
follow that its brain has more nerve paths opened up 
and co-ordinated. 

If a big head has not more teeth than a small one, 
its teeth, if similarly arranged, will be bigger. Its nerves 
may also be bigger ; and if this proportion were carried 
all through, the fibres of the entire network of the brain 
would in the two cases be equal in *numifeer. 
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A sinall piano has as many notes as a big piano, 
and it may even produce sweeter music. A small map 
may have as many details , as a big map. And if it 
be said that there is more room in a big map to insert 
new details, the answer must be that if the details be 
in the same relative scales there is just as great a pro- 
portion of room in the. smaller one. 

It may be thought that even if the number of 
exiernal nerves be the same in a, s ipaU ^-^^nad as in ^ 
big one, yet" the number of the paths opened up in 
the brain network may be different. That is true, 
but it must not be assumed that more paths are bpened 
up in the big brain. 

The nerve strands that enter the brain are conducted 
in a regular way, and with regular connections through 
the brain. They form the white matter of the brain. 
In all normal brains the white matter is distributed 
according to the same plan. The fibres that form the 
intercommunications constitute the grey matter. 

if, tak^g nte brain processes again as the physical 
correlatives of thought, we say that for every Associa- 
tion a path in the brain is opened up, then to assume 
that a big brain has more complex development 
would be as absurd as to assume that a big man 
moved his eyes more quickly than a little man, and 
d;equired less time for an impression to be formed on 
his retina. 

Even in regard to physical strength, in which 
relations are simpler than in those of the mind, size 
is not the most important factor. Some of the greatest 
athletes of the world have been men of medium size. 
It is a remarkable fact that long-distance runners, who 
in their feats accordingly furnish an enormous number* 
of foot-pounds per hour, are often .small men. At the 
Marathon race held in London in 1908, Hayes and 



PHYSIOLOGY ANO PSYCHOLOGY 631 

Dorando were both small men. Siret, th^ French 
champion, is a small man. Shrubb is rather below 
medium height. Two of the most famous .pedestrians 
of the old days, whose feats have not been surpassed, 
Howitt, the American Seer, and White, the Gateshead 
Clipper, were very small men. Short-distance runners, 
or “sprinters,” are often big rpuscular men, but some 
of the most celebrated, Seward, Hewitt, Downer, Duffy, 
and Postle^ have been of medium size. Hanlan, 
greatest oa’^sman of all time, was rather be^W than above 
medium size. Even some of the most famous pugilists, 
Belchfej*, Pearce, Sayers, and Mace, were not big men, 
although they fought and beat giants. With wrestlers 
sheer weight is of itself important, but some of the 
greatest wrestlers have beeri not very big men of their 
class, as for instance Clarence Whistler, Hackenschmidt, 
and Gotch. 

But when we consider not feats of strength but feats 
of deftness of hand requiring a greift number of finely 
adjusted combinations, then size is of tro importaJice 
whatever. Taglioni, the dancer, was not of gyeat size. 
Plain and fancy needlework does not require large 
hands. Great size is not necessary in a painter’s hand. 
And though a conjurer might be aided by large hands, 
yet the thousand exercises he practises do not notably 
increase their fength or width. — 

Still less would thinking, which does not 'correspond 
to a great output of foot-pounds, be likely to be exhibited 
clearly in terms of size.^ 

Inferior development of the head is at a certain point 
inconsistent with great mental development. We are 
familiar with the microcephalous idiot. But it is also 
true that idiots with very large' heads are frequently met 

' Sub-microcephaly was* found in the cases of Descartg^, Foscolo, Tissot, 
Guido Reni, Hoffmann, and Sthumann. 
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with. exceptionally large head should always excite 
suspicion some malady.* 

Then, again, while menta] activity is represented by 
the opening of brain paths, yet the character of that 
activity is of great importance in estimating the quality 
of a brain and its product. A commercial traveller with 
a few hobbies, such as playing the violin, rearing bull- 
dogs, and studying the “form” of racehorses in order to 
b'EV, may manifest more mental activ^Jy kind than 
a man who iftiproves or builds a dynamo. Consider, 
as a remarkable example, the prodigious mental energy 
of Brougham. Few read Brougham now, while the 
reputation for high intellectuality of Thomas Young 
increases with time. Yet Brougham’s authority, and his 
ignorance, were both equal to the task of discrediting 
Young’s greatest work. 

These examples show that we must also have a 
standard of intellectual values. ' Thus on a certain occa- 
sion a well-known author, M. Emile Bergerat, who was a 
candidate-fqr'fTRe French Academy, called, according to 
the etiquette, on M. de Freycinet, one of the most 
illustrious members of the Academy. M. de Freycinet, 
who had at that time written only one book, was 
astonished to hear that M. Bergerat had published over 
a hundred. But the one volume of M. de Freycinet had 
€k-greater influence on the world’s civilisation. 

Mere mental activity therefore must not be taken 
as a criterion of brain power. Nor again must popular 
fame or commercial success. 

But these matters greatly obscure proper judgment in 
considering the real value of the mental output. Taking 
as the highest type those who are veritable artisans 
of the world’s civilisation, we find that our standard 

* Quatrefages St.id thjt the greatest macrocepTlaly (large-headedness) was 
found in lunatics, and tUe next grade in men of gdnius. 
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of good mental activity ought to be energetic jihinking 
along sci.entific lines ; though this again involves a 
thousand considerations of taste, opportunity, instruc- 
tion, and certain moral qualities (cf. pp. 381, 390, 398,409, 
412, 421, and 426 et seq.), * 

But having such a standard, we may judge other 
forms of mental activity comprehensively and intelli- 
gently. 

One majt^he struck by the fact that an individutfT* 
may not find work which allows scope foT the develop- 
ment of his powers until after the size of his head has 
been t^termined and the sutures closed.^ But if the 
size of the head were taken as an indication of intelli- 
gence, a man would be classed in the same category 
whether he allowed his brain to remain inert or culti- 
vated it so as to produce good work in science. 

This point will be referred to afterwards. 

The question of length of life is also of importance. 
Our time he^e is s© fleeting in comparison with what 
we may have hoped to do, or even have attempted to-do, 
that no one becomes well educated *even in hi» special 
subjects. We have seen that for the proper under- 
standing even of special subjects a vast range of science 
is required. But we judge not by the standard of a 
good comprehension of the subjects we study, but by 
a comparison with others who have also done work ii> 
the subjects. Hence even the most active-minded and 
inquiring man does not develop more than a small 
portion of the faculties whose capabilities lie within him. 
So that, again, to judge mental power by mere size of 

* An important note of H. H. Donaldson {Journ of Comp. Neurol.^ 1899), who 
calls attention to the small total volume of the nerve-cell bodies in the cerebral 
cortex in man. The total weight is less than 27 grammes, therefore less than 
half the range of variation in weight in groups of brains classified according to 
mental power, station, sex, of*age. Hence the differences musi be mainly due to 
growth of medullary substance- • 
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head is ^not more judicious than to say that one could 
B;ive Siberia a railway system more complete relatively 
than that of England in the same time. 

We may now compare these theoretical considerations 
with the results of actual observation. M. Louis Lapique, 
1 French scientific worker, recently (1908) communicated, 
ihrough M. Dastre, to tjie Academy of the Sciences an 
mportant study of the weight of brains in relation to 
»telligence. 

He compared weights of brains 'of animals of the 
iame species and of different species, and he concluded 
-hat the weight of the brain has no more import^ance in 
regard to intelligence than the weight of a clock has 
importance with regard to its keeping time. 

I have before me a list of the weights of the brains of 
famous men. Turgenieff, the Russian novelist, heads 
the list with a weight of 2,012 grammes. Walt Whitman 
is at the bottom with 1,282 grammes. Skobeleff, the 
celebrated Russiaii general, has 1,457 grammes; while 
Hqjmholtz, owe of the most comprehensive minds of all 
time, is less with 1,440 grammes.’ 

Leigh Hunt found by trial that Byron, Shelley, and 
Keats all had small heads, considerably smaller than 
his own. Medwin said Byron’s head was very small. 

Evidently within fair limits the weight of the brain 


* Wagner {Das Hirft^ewicht^ 1877) has published some interesting tables 
which bear out the general argument of this chapter. Bischoff has another list 
which shows Liebig, the famous chemist, low in the scale of weights with 
1,352 grammes. The celebrated Neanderthal skull, one of the representatives 
that have been preserved to us of prehistoric man, has, according to Sir Ray 
Lankester, a cavity of i,6oo c.c. The average European skull of to-day has a 
capacity estimated as between 1,500 c.c. and 1,550 c.c. Joh. Seiiz {Zeitsekrift 
f. Ethnologic, vol. vi.) examined two brains from Tierra del Fuego and found 
nothing to distinguish them from those of Europeans. T. Blakeman finds a skull 
believed to be Dante’s to indicate weight of brain less than that of the average 
hospital patient and that of Jeremy Bentham hardly superior {Biometrika^ vol. iv.). 
This article should be read in connection with one of R. T. Gladstone, “ A Study 
of the Relations of" the Brain to the Size of the Head ” {Biometrika, vol. iv.). 
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or the size V)f the head is useless as a guide in regard 
to intellect. , 

Professor Stieda, of the University of Koenigsberg, 
read a paper at the Congress of Anthropology at 
Strasburg in 1908 which contained remarkable conclu- 
sions. Stieda made a special study of the brain of 
the celebrated Swedish linguisf, Sauerwein, who was 
conversant with fifty-four languages. I'he second con- 
volution o^tl?e left frontal lobe, Broca’s convolutififT' 
liaving been supposed to be determined cts the convolu- 
tion for language, Stieda expected to find a considerable 
development in this region. But there was nothing there 
out of the ordinary. 

Stieda also studied the brains of a number of deaf- 
mutes, but found nothing abnormal in Broca’s convolu- 
tion. Stieda also affirmed that in most cases it was 
impossible to distinguish the brain of a man from that 
of a woman, or the brain of a healthy person from that 
of a person •suffering from a malady’ or the brain of a 
criminal from that of a man of good morality. 

Stieda’s researches at length bi-ought him to the 
conclusion that the importance of the convolutions them- 
selves had been overrated, and that attention should 
be devoted mainly to the development of the grey 
matter. ‘ 

On the oth'er hand. Dr. Bernard Hollander in his-, 
book, “ The Mental Functions of the Brain, or The Revival 
of Phrenology,” published in 1901, indicates in what way 
in certain cases mental disorders may be shown to be 
associated with lesions of the brain. Dr. Hollander, 
however, uses the term “ phrenology ” with a different 
meaning from that ascribed to it by Gall. 

* Stieda was not biassed by prepossessions ; Lombroso was biassed. 
Lombroso makes great play of the size of certain brains in Broca’s convolution, 
but we shall see later (chaptcir on Localisations) that the theory of Broca does not 
accord with facts. 
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Professor Moebius of Leipzig about the same time 
revived some interest in a special application of Gall’s 
method. 

He compared the reports of post-mortem examina- 
tions of the brains of a number* of mathematicians, and 
concluded that a part of the brain, to which corresponded 
a fulness over the external angle of the eyebrow on 
the left, was usually in these cases greatly developed. 
"The theory of Moebius was ridiculed by m^t anatomists 
who looked ‘intb it. 

More recently (in 1907) another German, Dr. Siegmund 
Auerbach, after a comparison of the brains of some-noted 
musicians, including that of Hans von Billow, published 
a theory that a great faculty of music corresponded to an 
extraordinary development' of a part of the brain which 
may be indicated as round the posterior portion of the 
posterior horizontal limb of the fissure of Sylvius, and 
particularly in the region of the supra-marginal convolu- 
tion. Very roughly this may be indicated*! externally as 
being about tfte prominence between the top of the ear 
and the top of the head in a vertical line above the ear. 

Auerbach also declared that great development in the 
same region was likewise found in the case of celebrated 
mathematicians, notably Helmholtz, Sonia Kowaleski, 
and Evariste Galois. 

Observations of the kind, however, being purely 
statistical, should be based on a number of observations 
so great as to exclude all other sources of confusion. 
It is sufficient here to point out that Moebius and 
Auerbach, following the same method, arrived at different 
conclusions. 

The shape of the skull is due much more to accidental 
causes than to the development of the brain. At birth, 
or before birth, it receives impressions which may persist. 
Its shape is at that time very adaptable, and the changes 
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in shape haVe no apparent influence on the general health 
of the brain. 

Rickets is a frequent cause of a perpendicular shape 
of forehead which is often supposed to be associated with 
great intellect. Othe;* diseases influence the general 
shape of the skull, often giving the forehead a bulging 
appearance, but certainly without improving the quality 
of the brain. 

Lombrg^so has founded a theory on the asymmeWy 
"•found in many skulls. He considers this asymmetry a 
sign of criminal tendency ; but Lombroso’s speculations^^ 
though based on a great fund of valuable observations, 
are really as unsupported as those of Gall. 

Asymmetry is not peculiar to criminals. It is almost 
universal, and is due to prd-natal conditions. It is fre- 
quently found in a marked degree in the skulls of men of 
great mental power whose lives have been exemplary. 
To convince one’s self of this it is only necessary to take 
a walk in S'>me gallery containing the busts of famous 
men.i 

Stieda laughs at Lombroso’s theories as to ^he brains 
of criminals, for he says that investigation does not in the 
least bear out his conclusions. This is the opinion of 
most anatomists who have made a study of the brains of 
criminals. Prof. Debierre of Lille found that the brains 
of certain notofious criminals were quite normal, so far as 
could be ascertained in the present condition of science.* 

* Amongst examples of asymmetry Lombroso himself cites Pericles (squiJI- 
head), Bichat, Kant, Dante ; while Volta’s skull had many characters generally 
attributed exclusively to those of lower races. Deviation of the nasal septum, how- 
ever, which is a cause of asymmetry, and a contributory cause of other forms, is 
found in over 75 cent, of subjects (Morel! Mackenzie gives 77 P®** cent, from 
an examination of 2,000 skulls. Other observers give figures varying from 53 per 
cent, to 96 per cent.). 

* Cf. also E. L. Dallemagne, “ Stigmafes anatomiques de la criminality,” 
and Hartenberg, “ Physionomie etCaractere” iBibL Int.). Wulf {lahresversamm^ 
lung des Vereins Hannewefheher und Westphdlischer Jrren^zte, 1889), found in 
epileptics the weight of the (Cerebellum relatively Ie|s, and the total weight of 
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Inferior development of body and brain fs found i 
degenerate* types, but the ordinary active criminal dis 
plays no mqre marks of asymmetry or degeneracy tha 
the ordinary honest man. It would be strange if it wer 
not so, for the difference, between them usually depend 
on accidents over which neither has any control. I hav 
observed amongst crimj-nals some exceptionally well 
shaped heads, just as I have observed amongst some 0 
tlfB'most intellectual men in the world h^ds ib'^t, if foun< 
in the case of criminals, would have caused Lombroso ti 
cry triumph. 

Lombroso extended his theories even to the disqdverj 
of marks of criminality in the hands. The photograph o 
a hand was sent to him with the intimation that the hanc 
belonged to a man who had been guilty of an atrocious 
crime. Lombroso pressed his science so far that one 
might say that the crime seemed inevitable. The hand 
proclaimed the criminal’s very destiny. But it was dis- 
covered subsequently that the hand was not' that of (he 
sinister girl-mfPrderer at all, but the hand of an honest 
coach-washer. 

So far from physical imperfections implying moral 
obliquity, it will be found that in the imperfect state of 
civilisation charged with so many incongruities, to which 
we have arrived, a high state of physical perfection is 
almost incompatible with great intellectual ability and 
what we call great morality. 

All qualities depend on exercise for their development, 
and the factors on which depend physical beahty and 
physical excellence generally are extraordinarily various 
and complex. The best types of fine bodily development 
•we might expect to discover among the ancient Greeks, 

brain also less, than in non-epileptics. He believed there was a connection 
between mental weai^ness and brachycephalic skulls, 'and that in cases of mental 
weakness the maximum weight was reached earlieV than with normals. 



PHYSIOLOGY ANiD PSYCHOLOGY 639 

who cultivAed beauty and harmony expressly, or amongst 
the best specimens in their prime of some high-spirited 
warlike .people, such as the Goths, the C^uls, or the 
Highland clans. But the very conditions of the exercises 
which developed their physical qualities prevented much 
intellectual advance. 

The youth unable to bear arms, the unfortunate hunch- 
back, the club-footed hind, the homely wretch, too 
unattractiw . for /lirting with the maidens of the CiSh 
—these would be the types from wlTom observation 
of nature and long-sustained thinking might be ejc^ 
pecte^. 

I will nqt here expatiate on this theme. Suffice it to 
say that the principle will be found to apply even in our 
modern civilisation. Byron’s club-foot was a perpetual 
goad to his intellectual faculties. George Eliot’s plain- 
ness of feature made her seek compensations elsewhere. 
It is not the beautiful Phryne, but the physically insig- 
nificant ChaHotte *Bronte who thrills the world with 
poignant works. Balzac’s ugliness forced him to seek 
other means of charming. 

Even amongst great leaders of men, it is quite remark- 
able to find how many of them have been weakly in their 
young days, and how many of them have borne the marks 
of deep physical stigmata, from Caesar to Turenne, from 
Demosthenes to Pitt. 

Medical books, describing the influence of adenoids on 
the general development, would lead the reader to sup- 
pose that a child afflicted with adenoids must grow up 
little better than an imbecile. But the majority of children 
in cold damp climates are thus afflicted. One has only 
to look at a portrait of Wellington, and to remember the 
two prominent front teeth which he had when young, to 
find there a well-mvked adenoid face. Yet Wellington 
was not deficient either in energy of wit. Charles V., 
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one of the most active of the great rulers of old days, was 
also afflicted with adenoids. 

Dr. Cabanas has discovered an inexhaustible mine in 
his researches into the physical condition of celebrated 
men. He has shown the ravages of grave diseases con- 
tinuing through generations of dynasties and affecting 
the history of mankind. - Here has been indicated for a 
moment a fertile field of study. 

'MBut to return to Lombroso : his thec^ries ar.'^ borne out 
so far that in ^friminals he finds all sorts of physical 
anomalies and asymmetry ; but they are not borne out to 
his conclusions, for he would find physical anomalies and 
asymmetry just as frequently in the ordinary man, and 
perhaps more frequently in men highly distinguished in 
intellectual realms and leaders of moral reforms. 

Certainly in summing up the whole character of a man 
physical deficiencies, deficiencies of taste, deficiencies of 
sympathy, must be set down aS real defects, although 
under imperfect conditions they m^y ha^e aided the 
individual’s success. A blind man cultivates the sense 
of touch to an extraordinary degree, and a blind man may 
become famous! for this reason ; but blindness must be 
placed on the negative side of the account. 

Newton thought little of Shakespeare or Phidias (cf. 
pp. 410, 421), and his judgment on subjects of this kind 
betrayed profound deficiencies of nature, even though in 
the balance the greatness of his achievements compensated 
for such defects. 

These matters should especially be borne in mind in 
considering opinions in aesthetic matters, or broad princi- 
ples of morality, where wide knowledge and high outlook 
are necessary ; for there is a danger that a man’s 
limitations may sound in his judgments (cf. p. 31 1). 

Yet withal it seems difficult to exclude certain broad 
guiding lines in judging of the correspondence of the 
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intellect an(i the physique. One would be prepossessed 
at least jn favour of a well-developed head, of ample 
proportions surmounting a countenance showing bright- 
ness and strength.* ' 

The heads of some* men grow in size to an age 
relatively advanced. Gladstone declared that his head 
increased in size till the age of f9rty. 

A habit of prolonged and serious thought, particularly 
in abstruse subjects, will gradually change the shape.-of 
iTTe forehead. One might compare, in <this regard, the 
busts of great men of science, as, for example, Descartes< 
Newfqn, Huyghens, Kant, Gauss; or of those who, though 
less systematic in their thinking, have nevertheless been 
attracted towards profound speculations, Moliere, Gold- 
smith, Goethe. One canndt fail to be struck by the 
pressing together and the heaping up of the frontal bone 
over the eyes on both sides of a well-marked central 
ridge.® * 

The explanation, however, is not to be found in an 
increased size of the brain, but in the deformation oLthe 
frontal bone owing to the pull of*its attache^ muscles. 
This is found in the attitude of attention and concentra- 
tion of thought, and is probably due in some degree' to 
the regulation of the blood supply in the brain, so as to 
secure a good supply to the part in activity and a 
diminished suf)ply to other parts (cf. pp. 237, 244, 612). 

Here we find added another factor helping to under- 
stand why serious study and constant exercise in a subject 
make its processes easier, for by practice the physical 

* W. W. Wendt (** Alte und neue Gehirn-Problenie,” 1909) finds the lowest 
weight in brains of normal persons in the case of day-labourers. The lightest 
was 1,120 grams; while the lightest in academic circles was 1,140 grams. He 
believes brain-weights can be established bfclow which no individual in a given 
class sinks. 

* Cleland and Deville ^PAren, /ourn.y vol. xiv. p. 32)^have shown that the 
shape of the head changes with the exercise of the faettUies. 
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apparatus serving concentration of thougnt becomes 
more readUy adjusted (cf. pp. 390, 419, 421). 

The stui^y of the physical conditions corresponding to 
various exercises of thought is interesting and important, 
and there is still a field here almost unexplored. In 
thinking intensely on abstruse subjects demanding fine 
introspection one finds a suggestion of setting up a 
delicate instrument. This is observable also, although 
wkh differences, in subjects requiring construr,tive forms. 

The subject of fatigue may also be studied in connection 
with this. 

Fatigue following a new study of some complexity is 
indicated by a general confusion (wir-war, as the Germans 
expressively say) of the brain. But when one becomes 
familiar with a subject, and pushes the study to the point 
of complete fatigue, the effects seem more local. The 
interpretation of these effects, however, should not be 
referred too closely to the local symptoms, but should 
take into account all the factors. Thus, -for example, 
oedema of the lower limbs may follow insufficiency of the 
heart's action ; or congestion of the liver may produce 
dilatation of the veins of the oesophagus ; so that the 
cause is not always to be found in the place where its 
effects become manifest. Thus if following intense 
application to mathematics great fatigue were referred to 
a region of the head corresponding to the fissure of 
Rolando, it would not follow directly that the greatest 
activity of the brain was referred to that neighbourhood. 

The “ pregnant brows,” to use a literary expression, 
are the stigmata of the thinker, but the effects of a habit of 
close thinking are more general. Darwin as a young 
• man seemed to differ in no great degree from the average 
of men in his situation, and he might have been expected 
to settle down as a fox-hunting squirq. The long voyage 
in the Beagle impaired his physical constitution and 
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limited his World of exuberant animal pleasures. More- 
over, it permitted a course of thought immersed in a 
certain field of observation and little disturbed by distrac- 
tions from without. Upon Darwin’s return from his five 
years’ cruise his father •ot)served that the very shape of 
his head was altered.^ 

If one compares the early portraits of Darwin with 
the statue in the Natural History Museum, South 
Kensingtoji, one ^impressed by the evidence of the 
"effect of deep patient thought in the *whole set and 
character of the head and face. 

Tfig type of countenance of a man mighty in council, 
as for instapee a great judge, has been made familiar to 
us by many examples, and has been well caught by the 
newspaper caricaturists. T^e type of a great physician 
or of a great engineer is not very unlike. We have 
already seen that the methods of thought are not 
dissimilar, but the differences arise from the actual 
objects referred tef in the scheme of thought, and the 
differences of external lives so occasioned.' Compare, *for 
example, the countenance of Hawkshaw that of 

Chief Justice Coleridge, or Palladio with Bentham, or 
d’Alembert with John Hunter; or in men of similar 
pursuits, Dalton, Newton and Huyghens, Gauss and 
Ampere, or Darwin in later years with the aged 
Galileo. 

There is a certain resemblance of type between 
Byron and Burns, and even Moore, and, though with 
more pronounced differences, Shelley and Keats. 

There is another type of which representatives are 
Daniel O’Connell, Daniel Webster, and, though more 
remotely, Gambetta, Danton, and Mirabeau. 

* It is curious to note that CapL Fitzroy was at first inclined to reject Darwin, 
being convinced that no one viith Darwin’s nose could have grit or perseverance. 
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§ III. Bearing of" Physiology on Psychology 

In the study of physiology the mind is ordinarily 
occupied with matters that have no more reference to 
Psychology than has botany, and ’no doubt the majority 
of students of physiology complete their studies with no 
especial reference to psychological questions. 

Yet even on the most general lines something is gained 
if'fhe study of physiology do no more than t^ach us to 
adopt from that science those metaphors and forms *oi 
illustration which are necessary machinery of language. 

But if the two subjects, Psychology and Physidlogy, 
be studied side by side, it will be at length impressed on 
the mind that such metaphors and illustrations are some- 
thing more than mere helps to language. We become 
convinced that within the limits of experience certain 
physical conditions are the invariable antecedents of 
certain psychological processes. Psychology appears 
when the play of physical forces is fol'lowed^' by the flash 
of consciousness, but the greater part of physical activities, 
even of those which influence greatly our mental life, are 
not immediate physical correlatives of sensations and 
ideas. They are the subconscious factors whose resultant 
appears from time to time in consciousness. 

The great complexity of activities which subserve 
ideas, carried on beneath consciousness, are therefore 
independent of any control of Will. Acts which have 
been known in consciousness and which are incessantly 
repeated tend to become automatic, and to disappear 
from conscious observation. Their physical foundation 
persists and becomes organised. Such processes have 
taken place in our race with gradually increasing stability 
in development. They have taken place in their begin- 
ning with regard to the necessities of the preservation of 
life and the satisfaction of immediate desires ; later with 
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regard to trfe control on a more extensive scale of the 
forces that impinge on life. Therefore in thfs way we 
are led to observe that since Reason depends on the 
resultant of these powers, Reason finds its ultimate 
sanction in an accordance .with the fortunes of our race 
in the world in which it has been placed. 

I say fortunes and not experience, because our 
conscious experience represents only a small part of 
the forces»that piay on us, and it is not possible to 
aferm that there may not be a wider *scope of forces 
which, though not defined in consciousness, may never- 
theles^have helped to direct us. 

Hence \%e see both the strength and the limitations 
of Reason. We rely on Reason because it makes the 
profoundest appeal of anything we can know ; but we 
rely on Reason only when it is based ultimately on the 
Fundamental Processes in their simplest exercise. 

We have often insisted that physical activities are 
only the corrlSlativCs of mental processes ; we may now 
without confusion take a further ^step in saying tltat 
when once the means of physical combinat^pxis corre- 
sponding to the mental relations have been determined 
we may from the study of physical conditions obtain 
information as to mental states. 

The only limitation arises from the want of precision 
of our knowledge, but we have already seen a great’ 
number of instances where physiological knowledge 
has been of direct assistance. 

In a wider study of physiological phenomena we 
could indicate the conditions found in cases of illusions, 
hallucinations, visions, ghosts (cf. pp. 312, 315 > see also 
chapter on Dreams, p. 606), and we could artificially 
produce them if we were allowed free play in experiment. 
The underlying conditions may be referred to generally 
as instability of nervfe substance, and these are only 
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exaggerated and pathological examples of w hat we find 
in the normal condition as the constructive faculty and 
the tentative associations on which reasoning is formed. 

These conditions are comparable to dreaming (cf. 
pp. 605 ef seq.), except that thei-e the necessary lack of 
control is brought about in a way which excludes in 
great part impressions derived from the external world. 
In the case of visions the impressions derived from the 
external world may be distorted even^in theirJimmediate 
Presentation, of they may in part be overwhelmed ‘oy 
\he uncontrolled storm corresponding to ideas and 
associations, of which the stimulation is derived from 
complex internal conditions (cf. pp. 80-85).^ 

But when our studies of physical conditions are 
extended into the whole field of biology, we find our 
conception of psychology and of ethics also broadened. 
The deep problems of growth, development, evolution, 
studies in comparative anatomy, the adaptation to en- 
vironment, the means by which that adapta'Lion is accom- 
plished, the view of the whole active world of organic 
beings, eg,ch intent on limited purposes, yet all subserv- 
ing other purposes that have lain outside their conscious- 
ness : all this cannot fail to make impression on our 


* The importance of the physical base has also bearings on questions of ethics 
in diverse ways. Even Idealists must admit that certaip bodily parts are the 
instruments by which we receive ideas, even though our knowledge of those bodily 
parts may be represented in ideas. Therefore we should keep these bodily parts 
in efficient order so that the ideas with which we deal may be undisturbed and 
sane. If a man habitually uses a microscope in research he cannot think it a 
virtue to have dirty lenses. But the whole principle of the ascetics and the 
people who for various reasons mortify the flesh seems to rest on such grounds. 
This is merely perverted materialism. 

Certainly one must not push the cultivation of physical excellence and physical 
comforts too far. Even with the microscope a man of defective vision by using 
his intelligence and knowing what to look for might do far better work than one 
of keen eyesight. 

Life, too, is not a mathepiatical rule, but an irregular and often an incongruous 
struggle ; so that 1 reties are important, and everything should be judged in 
accordance with the whole perspective that lies Before us. 
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ethical vieWs. I make no more t^an a reference here. 
But these matters also have an importance ii> questions 
of Psychology. , 

We observe also that tliis immense activity of living 
things takes place in h world, of non-living things, 
but which displays to living things an infinite variety 
of phenomena. The close observation of the environment 
leads us to the study of the physical sciences ; and as 
even the study of, the more limited field of physiology 
of5?ris up into the physical sciences,* we find how 
intimately Psychology is limited to the whole domain^ 
of sci^Qce. 

The day is long past when Psychology might be 
thought to constitute a specialism of its own. The 
psychologist should have grasped at least the leading 
principles of the sciences throughout their range. This 
is not merely necessary for the better comprehension 
of Psychology itself; but because also Psychology, by 
setting forth the Fundamental Processes and the manner 
of their combination, becomes a part of each science; 
finds its best field of application in t&e sciences^ndicates 
the similarity of processes in various sciences, and so 
becomes recognised as the matrix of our knowledge, 
or, as we may say, the science of the sciences.- 

m 

§ IV SUMMARY 

In the field of Psychology there is a domain of which 
no physical or physiological knowledge can take the 
place. This is the domain of consciousness. To 
describe thought as a substance or product of the brain 
is absurd. 

Introspection, mental analys*is, will always be neces- 
sary instruments in psychological work. ^Psychologists 
who say otherwise err •from ignorance. * 
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Even if we could visualise the ultimate atrangements 
in the physical activities which precede thought, we 
could not by this alone bridge the gap between these 
physical conditions and thought. The state of our 
knowledge with regard to physkal conditions correlated 
to mental states is very deficient in precision. 

Even mental conditions that betray themselves in 
violent outbursts, such as hysteria, and in some cases 
lunacy and epilepsy, leave no marks thp;.t we can 
discover in the brain. 

"" Our present system of examining the brain can 
only give gross general indications. " 

The system of phrenology has no proper scientific 
basis ; its conclusions are at variance with observed 
facts. ' 

Size of brain within normal limits has no constant 
relation to intelligence. Development of brain does 
not necessarily imply size. 

Development of- brain in relation ito meratal processes 
means opening up of paths and connecting them in a 
great variety of ways. 

The wnole problem should be studied in regard to 
the activity of the brain, the correspondence of that 
activity to the outward world, the system of associations 
formed so as not to dissipate energy but to make it 
• effective. 

Regard should also be paid to the length of time avail-* 
able, the incorporation, by study, of known results, and 
the character of the field of study itself in relation to 
human progress. 

In this respect even physical, emotional, or aesthetic 
deficiencies may occasionally be of advantage. 

Lombroso’s generalisations concerning the criminal 
type are as unscientific as those of Gall. 

Asymmetfy and physical anomalies are often found 
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in criminal^, but no less so amdng ordinary men, and 
perhaps ^more so amongst men of genius. , 

Asymmetry depends on the one ;hand, on causes 
quite natural, and on Ahe other on causes quite 
accidental. • 

• # 

Yet withal the study of physiology has proved 
of great benefit to psychology. Even the broadest 
indications are useful. 

The Bfinciple ,of construction of the brain affords 
sT'^ood graphic illustration for refe'rt-ing to mental 
phenomena. Certain localisations of the brain hav^ 
been*§uccessful and helpful. 

In a wider view we may profitably study the relation 
of physical conditions to mental states. 

Though we cannot kno"^ sensation and ideas directly 
from physical conditions, yet when once such relations 
are established we may gain information of mental 
states by observing physical combinations. 

Considerations ®f physiology in regard to Psychology 
should not be confined to the nervous system, but should 
be extended to all the bodily apparatus. , 

The study of physiology in connection wfth Psycho- 
logy at length gives clearer views than could be judged 
from a single instance. 

The study of physiology has ethical bearings. It 
leads also to thS wider study of biology, which enlarges- 
our ethical horizon, and also aids our study of 
Psychology. 

Thence we are led to the study of the physical 
world. Psychology should be considered in reference 
to all the sciences ; it shows similarities of processes 
in different sciences. Psychology may be looked on 
as the science of the sciences.' 
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PART II 

RECIPROCAL INTERPRETATION OF PHYSIOLOGY AND PSYCHOLOGY 

I* 

§ I. Localisation o]p Functions 

It has been an alluring dream among thinkers that 
eventually the function^ of the brain might become 
so perfectly known that physiology would suffice to 
explain all mental phenomena, and ,that consequently 
psychology would become a sort of corollary to physRJ^ 
logical science. 

There is much that is plausible in this notion, and 
as with each advance in research the vistas disclosed 
seem enormously vast in proportion to what is already 
known, we can well understand the extraordinary 
interest excited by the modern examination of the 
brain, which revealed the course of the nerve tracts 
in its substance, which threw illumination upon its 
entire structure, and which in th& determination of 
MTOtor areas, and particularly in the “ localisation ” by 
Broca df^the “centre” for speech, gave meanings at 
once vivid ' and precise to its structure and functions. 
Enthusiastic students felt that at last we were entering 
into the very arcana of Nature, and that the meaning 
of the world and the destiny of man would soon be 
• revealed. 

Certainly, even after the critical review of science 
there remains enough to excite our warmest admiration, 
but .the path to psychological knowledge through that 
field is intricate, arduous, and misleading. 

Had I thought it possible to arrive at a better 
understanding of mental processes by means of speciali- 
sation in that study, I should cheerfully have accepted 
the tasks, especially as even by the wayside they are 
full of rewards df discovery. 
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But in |he present notes on 'the subject it will be 
evident that the question is so intervolved, .the actual 
facts relatively so meagre, and the inferences from 
these facts so hazardous/ that it is useless to seek 
guidance for the fundamental problems in that way. 
It would be a difficult labour to find means of unravel- 
ling the tangled skein of physiological psychology, 
built on the study of the brain, therefore I sought my 
starting-p^nt in quite another sphere ; but I believe 
fTlUP^the conclusions we have reached ^ill be of some 
use in discussing the problems that we now encounter.^ 

Fcfr^ example, the question of Will is discussed by 
some thinkers amidst a great display of physiological 
learning in regard to the brain. It is not clear at 
first what the Will has specially to do with these 
studies, and even after devout exercise in this dis- 
cipline of thought I am not able to offer a good 

answer to such questiorlings as here suggested. 

But just as wo discovered in U previous chapter 

why Biology came to be regarded with especial veneyw- 
tion, so we find here that when a ’thinker is 3. student 
of brain localisation and also a student dl Will, he 
will have a tendency to associate these in his mind, 
and the science he produces may be less valuable for its 
objective reality than as a commentary on the workings 
of the individual mind (cf. pp. 393 and 530). The 

physiologists have had as a rule unilluminated con- 
ceptions of Psychology ; the psychologists, at any rate 
of the older school, have been woefully ignorant of 
physiology. 

That the physiologists are not safe guides becomes 
evident when we place their statements in juxtaposition ; 
they contradict each other on Vital points ; they cannot 
all be right. In regard to their inferences it is possible 
that they are all wrong* 

11 — 18 



. f 

652 PSYCHOLOGY,, A NEW SYSTEM 

Munk puts forward a theory that wou(d represent 
the idea »s something actually lodged {ablagerf) in the 
cell (cf. pp. 80, 502, 558, 619). Another school of 
philosophers attempt to localise Will ; Hitzig, whose 
work on the topography of Vhe brain is admirable, 
thought it possible to localise the seat of the Will, 
though from all that has been said it is evident that one 
might as well attempt to localise Memory. But even 
that feat has been accomplished. c , 

Goltz is opposed to any close localisation of functlTJlTs. 
'Broca defines the area for speech in the third left 
frontal convolution. Marie and others find crises of 
perfectly ■ marked aphasia with this area^ intact, but 
with lesions elsewhere. 

The conception of an idea imprisoned in a ganglion 
sounds grossly materialistic, and the formulation of 
a theory of the kind indicates an incapacity for thinking 
in terms of Psychology. But' the Idealists are guilty 
of offences quite'' as palpable. Lotze,* who derives 
niitimately from Kant, seems to hold conceptions of 
a “ seat\of the soul ” as firmly as Descartes, except 
that he does not boldly locate it in the pineal gland 
(cf. p. 502). Yet the school of Idealists feel a sort 
of aversion to studies in localisation. This is also 

absurd ; for the most fervidly idealist of persons will 
" open his eye if he desires to see. Does he then 
consider that the external organ so presented represents 
the be-all and end-all of the visual apparatus? If 

not, then he must continue his investigations. And 
he will be led to histological methods. And thence 
he will find no break in studies that lead to the 

exploration not only of the topography of the brain, 
but also of its constitution and functions. But the fear 
that this portends danger to Idealism, such as we 

have considered *in the chapter ojj Externality, indicates 
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once more ^ crude and materialistic conception of these 
matters. ^ , 

That difficulties should arise in regard to^ theories ot 
localisation such as that 0 / Broca might well have been 
anticipated by any one who had carefully considered the 
principles set forth in this volume. 

Let us now look more clos.ply into the matter, for 
though, following upon the assaults of Marie, Moutier, 
von Mqn^kow' ar^ others, Broca’s area has been aban- 
OOlrdd in as far as localisation for spe9th is concerned, 
yet from time to time cases are met with where the 
symptoms are those of aphasia, and where after death 
the lesion is found to have affected the third Jeft frontal 
convolution. 

A case examined by CHauffard and Rathery not long 
ago is notable in this regard. The patient was a woman 
of sixty-one years of age, who while going about her 
ordinary business felt ill*one day and found it necessary 
to sit on a ohair. • She was unablfe to speak. Facial 
paralysis on the right side was apparent, and there w«« 
also slight paralysis of the arm and hand. Sensibility 
and ordinary reflexes remained unaffected. The patient 
appeared to understand everything that was said to her, 
but she was unable to reply, although she made efforts. 
She produced only unintelligible sounds. She died in a 
week, and the aCitopsy revealed the occlusion of an artery 
supplying Broca’s region. 

But to conclude from a case of the kind that this 
region is the motor region for speech is not justifiable, 
for all the factors have not been here taken into account. 

In the first place, if motor be taken to mean such as 
move muscles, we must consider that there are not many 
muscles in the body altogether, roughly some three 

* F. Moutier, " L’Aphasie'de Broc^.” Pr.ot vop Mpnakyw, fiber LoJtilasa^- 
fioo der HirnfunJctioAca.” 
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hundred.* The nervotis mechanism for the movements of 
the muscles in response to sensory stimulation is simple. 
Thus the 'cpntre for the patellar reflex, or knee-jerk, is 
situated in the lumbar region "i^f the spinal cord. When 
one knee is placed over the other, and is then tapped 
below the knee-cap, the leg spontaneously kicks upward. 
A sensory impulse has been conveyed to the centre in the 
lower part of the spinal cord and a motor impulse has 
been given out from this centre, pausing j;he leg to 
become straightened suddenly. 

'*■ But all the movements of the body are combined of 
simple movement of the muscles, so that it is evident 
that a central nervous structure comparatively simple in 
type would suffice for the most elaborate motor combina- 
tions. In the great beasts of prey we find a perfect 
co-ordination of muscles in correspondence with the 
incidents of the outside world, and we observe consider- 
able intelligence in their own way of life, and yet the brain 
is very small compared with that of human beings. 

It is evident therefore that the great bulk of the human 
brain must subserve' the purpose of associations which 
are far removed from immediate motor necessities.® 

The associations refer to the element of things, or the 
ideas corresponding. The principle of development is 
like that of the formation of words, and of sentences, and 
finally of a literature, from a small number of letters. If 
we supposed that each thing had a symbol, somewhat 
after the manner of Chinese, then the number of symbols 
would be the number of the possible combinations of 
Immediate Presentations. This would certainly 'be an 
absurdly wasteful manner of building up a suitable brain, 
and that the constitution of the brain is not formed on 

* Quain gives 31 1 approximately. The number is not constant. 

^ There are many other arguments in regard to the strurture of the central 
nervous system which support this conclusion. I have selected one that seems to 
me to afford the clearest proof. * 
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such a bad principle we know frorti the study of develop- 
ment, and also from such evidences as have |jeen given 
in the chapter on Memory, where it was found that each 
element had its own memo/-y. 

Let us now consider* a name, first as spoken, then as 
written, and then in its application to a person. The 
spoken name itself involves manj; elements even as mere 
sounds. But the matter would be simple if it rested with 
the mer e p hysical jmpulse of sound, or even with oft- 
recv.i'fing natural sounds intimately coffhected with the 
preservation of life. Accordingly the centre for sound* 
must be formed early in the creature’s development. 

Physiologists seem to be in agreement^ that the 
executive centre for articulate speech is in the floor of 
the fourth ventricle, but ev^n here, no doubt, we are far 
away from the appreciation of the mere physical sound. 
Yet on the other hand we are in a psychical world much 
lower than that of the understanding of the full import of 
a name. « • * 

The executive centre for writing is in the anterior hor«. 
of the cervical enlargement of the 'spinal cord, though 
in writing we must have an elaborate co-or<iination 
movements guided by visual and tactile impressions. 

If we speak the name we bring into play a new 
apparatus, and the production of the sound is due in part 
to the co-ordinated movements of the muscles far removed • 
from the hearing apparatus. Yet the movements must be 
so adapted that a correspondence is found between the 
sounds thus emitted and the previous sounds. This 
requires practice in co-ordination until the emitted sound 
agrees with the sound first heard. So that for this new 
advance we need the actiyity of two parts of the central 
nervous system which are not in immediate connection. 

If we write the name we have a co-ordination of 
another set of musclesi And if we recojjnise that the 



656 PSYCHOLOGY. A NEW. SYSTEM 

written name correspotids to the spoken nam|e we have a 
correspondence between visual impressions, aural impres- 
sions, and ^various co-ordinated muscular movements. 
But these impressions are rvjdated to a very complex 
thing, say a man ; and the full appreciacion of the mean- 
ing of that term involves the co-ordination of all the 
various factors which ^we have found already in the 
analysis of Externality, and it involves also associations 
of complexes of ideas of high development. J^urther to 
utter the name, br to write it, appropriately involv^^iot 
only the appreciation of these ideas but also an exercise 
of Will, and that involves other associations of varied 
complexeiv. of ideas. 

If any of these factors fail, the process will be incom- 
plete. The image which should now be present to the mind 
is not that somewhat gross conception of a motor area 
set in motion by a localised Will, as Hitzig would have 
us believe. The true image is rather that of a whole 
brain in activity, though the activity may be more intense 
m certain parts than others, but with these parts changing 
according to the associations involved, so that a sort of 
wave of aeVivity passes over the brain, stimulating parts 
involving ideas derived from all manner of presentations, 
and referring to a great variety of associations. 

In these circumstances strict localisation is illusory. 
This fact accounts for the discrepancy between the obser- 
vations of the Broca school and those of Marie and others. 
For if the stream of successive influences, proceeding from 
the regions subserving associations of complex ideas to 
the final outlet in co-ordinated motor impulses, be* inter- 
rupted anywhere in its course, the process fails from that 
point onward, and by the influence of shock and other 
disturbance of function may fail even in parts not directly 
affected. 

But this conception of the working of the brain is 
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quite consistent with certain regions being particularly 
involved in the course of the main impulses which pro- 
ceed to the executive centres. It must, however, be also 
clearly understood that duiying a phase of actfvity in one 
part of the braii^ or eyen in different parts connected 
by a stream of nervous ehergy subserving associations, 
there is also an act of inhibition over the rest of the brain. 
In place of any sharply defined “ Rinden-felder ’’ (fields 
on the cortex of tj|ie brain), which according to Hitzig 
conti^l Triotor impulses, we have strange of communica- 
tion which may be more numerous in various regions iij 
correspondence with the particular character of the asso- 
ciations and the ultimate muscular movements^nvolved. 

Those who have attempted to map out the brain in 
localised centres have commuted errors of the same nature, 
though not of the same degree of crudity, as those of the 
phrenologists who have selected a bump on the skull 
and labelled it “ ideality ” or “ memory ” ; that is to say, 
they have disregajfded the synthetic character of the 
development of the brain, and on the other hand th^y 
have imagined a system in which* the classification is 
confused and redundant. ^ 

The actual history of the subject bears out this state- 
ment, The first notable man of science who- attempted 
localisation of brain functions appears to have been Bouil- 
laud, who as Dean of the Faculty of Medicine in France, 
read in 1825 at the Academy of Medicine in Paris a 
memoir entitled “ Clinical Researches to demonstrate 
that the loss of language corresponds to a lesion of 
the lobules of the brain, and to confirm the opinion of 
Gall on the seat of the organ of articulated language,” 
Gall had localised the centres of language in the supra- 
orbital lobes of the brain. His* methods and his reason- 
ings were highly unscientific, but Bouillaud invested 
these ill-founded hypotheses with a jargon of scientific 
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terms, and his conclusions were ostensibly based on 
studies of^many cases. Andral, after observation of 
thirty-seven cases, published his own views and attacked 
those of Bouillaud. Broca ii?j the year i86i found ten 
cases in succession in which aph?.sia w?;s associated with 
lesions of the third frontal convolution, but the lesions 
were really more extensive.* In 1865 Broca had come to 
regard his theory as a sort of indisputable dogma, and it 
was almost universally so adopted an^. taught in medical 
schools. 

„ Professor Marie studied a hundred cases of aphasia at 
the asylum of Bicetre in Paris, and examined the -post- 
mortem .appearances in at least fifty of them. His 
conclusions were unfavourable to Broca’s theory. But 
in all these cases, even though with the lapse of years our 
knowledge is becoming more accurate, we see the evil 
influence of Gall’s crude notions and poverty of thought 
on the psychological side.* 

A far clearer idea, not of localisationr, but of the 
veritable function of the brain, may some day be obtained, 
but that’ result will be reached only by keeping in view 
continually the synthetic development by means of lines 
of communication between elements corresponding to 
Fundamental Processes and, in progression, by lines of 
communication between combinations or complexes of 
.such elements. If the principles here set- forth be appre- 

* The history of aphasia introduces some of the most famous names in medical 

and biological science : Cuvier, Flourens, Gratiolet, Cruveilhier, Gerdy, Frank, 
Lordat, Abercrombie, Marce, iVuIpian, Charcot, Trousseau, Dejerine, Bastian, 
von Monakow, for example, in addition to those already mentioned. Wernicke 
in 1874 publi.shed a classification indicating five types. • 

* A discussion on the subject, as well as access to references, may be found in 
an address by Prof. Saundby before the Birmingham Branch of the British Medical 
Association, 1910. This is mainly founded on Marie’s researches and Moutier’s 
book. Since then I have noticed work on aphasia by L. Bianchi, G. Mingazzini, 
and E. Rossi, marked by the brilliancy of modern Italian science, and by many 
others. A succinct account on ** Recent Work in Aphasia ” will be found in Brainy 
*909 (J- Collier). 
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ciated, I believe that we shall be»in a better position to 
consider ^ such a case of aphasia, for examole, as that 
discussed by Dr. Guthrie Rankin at length irjf The Clinical 
Journal oiYehru^ry 1909. ^ The patient, agecf forty-seven, 
was attacked i"igh> hemiplegia from which a fair 
recovery was made. He could speak volubly, but his 
vocabulary was limited. His appreciation of the meaning 
of words was defective. He could not read print or 
writing. .He washable to write his name but nothing 
elsfc?^ He could not Vead the name afffe'i* it was written. 
He could not remember his name so as to speak it. D?. 

Guthrie Rankin remarks : “ Disturbance of the control 

» 

centres causes aphasia in the widest accept^ce of the 
term ; a lesion of the medullary centres produces 
anarthria.” ‘ 

The reason of this is that intelligible speech involves 
something far more than the ability to pronounce sounds, 
and therefore, in accordahce with the principle of develop- 
ment, is subserved* by regions more’remote in position, 
and later in epoch of evolution, than the fundamental 
part of the brain. Dr. Guthrie Rankin points out that 
there are lower centres in the pons and medulla which 
control movements of the tongue, lips, and larynx, and of 
the hand. He says that “ the existence of a" higher or 
psychical centre capable of generating independent 
impulses, which find expression in spoken or written 
words, has been promulgated by Broadbent, Lichtheim, 
Wernicke and others, but most observers now agree that 
the supposition of such an ideation centre is unnecessary.” 

The supposition of a localised centre involving the 
totality of all operations of the kind may be untenable, 
but it follows from the principles of this present ex- 
position that for each effort of intelligible speech, or 
writing, referring to complex relations there must be a 

* Anarthna is failure of articulation. 
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series of communications in regions higher than the 
“ centres ” ip the pons and medulla, and on the closeness 
of grouping ’of the lines of communication will depend 
the advantage of referring to ary locality as a centre. 

To enter fully into this particular- question would 
involve opening up the whole subject of brain structure 
according to the indications offered by various branches 
of science which bear on that study ; therefore I will not 
pursue the matter further than necessary to set forth the 
principles.' * 

‘ Of those who have worked in the domain of localisa- 
tion, Bastian is nearest to this point of view. He says : 
“ In exprei^sing oneself in spoken words the memories of 
such words are first principally revived in the auditory 
centre, and then the nerve-units thus called into activity 
rouse in immediate succession the corresponding glosso- 
kinaesthetic elements before the pronunciation of the 
word can be effected through the aid of the motor centres 
in the medulla. Sinlilarly, when expressing^our thoughts 
by writing, though the memories of the words are probably 
first revived in the auditory word centre, like memories 
are almost aamultaneously revived, through the audito- 
visual commissure, in related parts of the visual word 
centre, and from this region stimuli must pass through 
corresponding cheiro-kinaesthetic elements before the 
•actual writing of the word can be effected through the 
instrumentality of motor centres in the cervical region of 
the cord.” 

Dr. Guthrie Rankin in expounding this view says : 
“ When, for instance, words are learned, the sensations 
accompanying their articulation and phonation are located 
in a centre which, though for convenience called motor, 

^ Recently a great deal of work has been done in regard to aphasia in children. 
Amongst others one notes Dr. Arthur Edwin Tait, ^r. Eva McCall, Dr. W. T. 
Rutherford, and Treitel of Leipzig Uber Apha^e im Kindesalter 



PHYSIODOGY AND PSYCHOLOGY 66i 

I 

is more accurately designated, in accordance with Bastian’s 
nomenclature, the ‘ glosso-kinaesthetic centre ’ ” 

But it must be noted that the word “ sensations'' used in 
this passage is wholly injipplicable. Intelligible speech 
does not depencfYn thc^ppreciation of sensations but on 
a highly developed co-ordination of ideas and complexes 
of ideas, and all the factors that ,we have seen emerging 
in the analysis of \yill. 

And herein we Jaave also the explanation of facts stated 
by ■rtn^uthrie Ranlcin in the course T)f his exposition : 
“ It is well to remember that aphasia may be produced b^ 
functional as well as by organic disease of the brain. A 
right-sided^ convulsion is often followed transient 
inability to speak, and not infrequently the congestive 
attacks to which general "paralytics are liable produce 
temporary aphasia. Hysteria, or intense emotion, may 
also give rise to such an inhibition of function as to 
render the speech-centre’s temporarily unable to transmit 
sufficient energy tso excite activity *in the nuclei of the 
executive nerves.” 

§ II. Provisional Consideration of tiTe Feeling 
OF Motor Innervation 

It should be observed that every outgoing impulse is 
not, of course, li motor impulse. In the simplest form of 
reflex we have an afferent or sensory nerve, a central 
connection, and an efferent or motor nerve ; but in the 
complex structure of the brain a great proportion of the 
nervous lines of communication subserve the purposes of 
association between ideas. 

A new question no,w arises. Has the mind con- 
sciousness of these outgoing Innervations, or of motor 
innervations of any kind ? 

The present exposition has been ^ based on the 
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supposition that therei is a distinct Feeling of Effort 
accompanymg forms of nervous activity both afferent and 
efferent. ItUis not meant that every impulse along a 
nerve makes itself known. Evgn with regard to sensory 
nerves whose activities are well kno^Vn to result in 
conscious impressions it is not held that every nervous 
impulse produces sensatjion, nor that we can distinguish 
by introspection the strands of ner^l:es that have been 
affected. Impulses that do not produce sensation may 
nevertheless modify the phenomena of consciouslT^ss. 
An impulse too weak to produce conscious effects may, 
by continued repetition, at length produce such an effect. 

It was ^considerations of the kind that led Fechner to 
the study of the “ threshold ” of sensation, and Wundt 
to experiments in the same ’province to determine the 
“ reiz-hohe/' or excitation-height. 

On the psychological side we have considered certain 
aspects of the matter in reference to Discrimination. 

But while the position is well established with regard 
to sensory nerves, it is a matter of dispute in regard to 
efferent nerves. It would be impossible in the space of 
this work tO’^deal seriatim with opinions on this subject 
coming even from high authorities. The very names of 
experts and their works would form an extensive biblio- 
graphy. A few observations here and there will be 
referred to. 

Bain in “ The Senses and the Intellect says : “ As the 
nerves supplied to muscles are principally motor nerves 
by which the muscular movements are stimulated from 
the brain and nerve centres, our safest assumption is 
that the sensibility accompanying muscular movements 
coincides with the outgoing system of nervous energy 
and does not, as in the case of pure sensation, result from 
influence passing inwards by ingoing or sensory nerves.** 

Ferrier enters • objection to this hypothesis that it 
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would make us conscious of the molecular processes of 
our brains “ If true," he says, “ we mighyhave been 
able to evolve from our consciousness a kno^/ledge of the 
motor centres w^ich have, only recently beefl discovered 
after much experimental and clinical research.” 

It IS well to bring forward this argument, for it 
indicates how misleading may the views of an histolo- 
gist or a clinician wfio gives interpretations in Psycholoe-v 
to the fa^s of phyaiology. • 

P emer’s arguments could be applied-to sensory nerves, 
and he might just as well argue that the stimulation of 
the nterves of hearing could not result in consciousness, 
for then \ye could evolve from our conscioOfeness the 
localisation of the auditory centre. ^ 


William James is also opposed to the position as 
stated by Bain. He calls it a “pure encumbrance.” 
This IS a question-begging term ; it simply means that 
It IS a “ pure encumbrance ” to the Psychology which he 
has built up. «One-is here again rerrlinded of Sidgwick’s 
argument that a certain boulder could not have been 
found as stated, for otherwise his'four volumes would 
be based on error. » 


William James proposes to himself the question as 
to how the notion arises of the feeling of voluntary 
movement. “ I unhesitatingly answer : the aggregate 
of afferent feeling coming primarily from the contraction • 
of the muscles, the stretching of the tendons, ligaments 
and skin, and the rubbing and pressing of joints ; and 
secondarily, from the eye, the ear, the skin, nose, or 
palate, any or all of which may be indirectly affected by 
the movement as it takes place in another part of the 
The only idea . of movement which we can 


possess is composed of images ‘of these different afferent 
effects. By these differences are movements mentally 
distinguished from each other, and thes^ differences are 
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sufficient for all the < discriminations we can possibly 
need to rp^ke when we intend one movement rather 
than anothi^r.’’ 

This quotation exhibits in short Jcompass certain 
typical vices of argumentatiorr* It really leaves the 
main problem untouched. No one has disputed the 
operation of the afferept nerves. But the question is 
as to whether that is sufficient to (account for all we 
know of the movement of limbs. William ^ames by 
the use of phrases such as “ which we can possess,” or 
M we possibly need,” is simply employing forensic arts 
of emphasis. And we are not advanced whdn he 
asserts : I unhesitatingly answer.” What we desire 

to know is not so much whether any particular exponent 
holds his opinion strongly, but merely what in Nature 
is the truth of this question. 

Now Muensterberg cites Erb, the great neurologist, 
for cases of ataxia without anesthesia, and anaesthesia 
without ataxia. I "would not care to affirm that these 
instances alone are decisive against William James, for 
one can never be sure that the anaesthesia is complete 
in regard ter all kinds of sensation ; but such cases ought 
at least to prevent a philosopher from unhesitatingly 
answering in a contrary sense. 

Weber cites from various observers, great surgeons 
* and others, a number of experiments oh the successive 
loss of impressions under anaesthetics, and since his 
time the question has been frequently studied. It would 
appear that more exact descriptions are required than 
that of the term " anaesthesia.” And at each stage-of the 
successive loss of particular sensations it would be 
interesting to study the effect on movements. 

Weber, long before "William James, had not only 
declared for the consciousness of, efferent innervation 
but he ha4 gVvew good reasons- for it; " It is very 
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interesting for the theory of thjs Sense of Touch and 
Gemein-^etxlhle (general sense, or general ^matic feel- 
ing) "that in addition to the organs of toucX we possess 
a second class of organs, ^which afford us an impression 
of the magnitufle of the pressure or the pull exercised 
upon our body : hhese are the voluntary rnuscles with 
their nerves and the central ijervous system. From 
the feeling of effora of these, when we lift a weight, and 
from the feeling ofctension of these, when a'weight drags 
uponrelaxed limbs* and so stretched the muscles, we 
form conclusions as to the magnitude of the weight 
worWng upon us or of the magnitude of the resistance 
which we giust overcome in moving our limbs.^ 

Weber’s experiments show that by th^ feeling of 
muscular exertion which *he has indicated, differences 
of weights may be detected when they are in the 
proportion of 39 to 40. The fineness of discrimination 
of the sense of touch on pressure was less, the most 
favourable showing perception of differences when the 
proportion was 29 to 30. 

I do not wish to enforce Weberns authority. Further, 

I do not think that his experiments are CFonclusivei in 
this matter, for those who deny the feeling of efferent 
innervation might say that the sense of touch or pressure 
should be supplemented by that from the joints, and 
so forth. ^ To isupport my position I would ask that* 
statements such as those of Weber and of Bain should 
be considered in connection with the whole previous 
exposition of the Feeling of Effort and of Impulse, and 
with the analysis of Will that will be further continued 
in this chapter, and that all this should be aided by 

* A. Goldscheider, whose work in this region is admirable, demonstrated 
sensory nerves in the joints. Huber and De Witt found sensory nerves in tendons 
and muscles (“A Contribution on Nerve Tendons in Neurotendinous Organs, ^ 
/oum, of Comp, ^eur,, vol, xti.). Golgi had already, in 1890, written; ** S}iX 
fiexvi rvsi tendini dLelj’ l/ojgoo ** •S', 
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patient introspection., The objections may then be 
carefullyj Mjeighed so as to ascertain if therein anything 
further cantbe found than affirmation, even though in- 
sistent or imthe manner of authority. ;( 

Even in cases when a great display of neurological 
learning is shown it should be carefully investigated in 
how far this learning, even if all valid, really bears on 
the precise point. It will generally be found to have but 
a remote relation. An authority, say, has based his 
position on his own introspection, or has seized for some 
rvsason upon an opinion ; he then discourses elaborately 
upon the topography of the brain ; finally, he reasserts 
with conV'ction his previous opinion. But if the argument 
be regarded closely we shall find that in the statement 
of the physiological results there is a psychological 
gloss not at all warranted by the actual objective facts 
revealed in the study of the brain. To take a gross 
example : Hitzig, who sought to locate the Will, never 
saw in the finest microscopical specimen^ any trace of 
the Will residing there, nor did Descartes before him 
ever behold the sou} sitting on the pineal gland. 

Ferrier is opposed to the theory of motor impres- 
sions. “ In favour of the existence of a consciousness 
of effort, apart from afferent impressions conditioned 
by muscular contraction, various considerations have 
• been offered, some of which are of little \veight.” 

He gives in support of his own views arguments 
which, as far as I can judge, should rather be cited 
for the opposite theory : “ The patient suffering from 
central motor lesion, after making futile attempts to 
carry out his ideally realised movement, not uncommonly 
bursts into tears at his failure. There is no defect in 
idealism, but only in the realisation of the movement.” 

In this instance the lower motor tracts are intact. 
What fails in*' the case is the passage to these lower 
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tracts. Now judging from ordinary sensation, though 
the original stimulus from without is rec^ired, yet 
the activity of the brain suffices for reprofuction. It 
would seem to 'be suffic^nt also for the appreciation 
of a muscular' movement which had been formerly 
realised. It is trut that Perrier says there fs a central 
motor lesion, but h^has left enough of the brain active 
to subserve his oyn theory, and therefore it is not 
asking^nything additional that it should *be sufficient 
also what I consider to be the true theory. The 
limb is not moved, therefore the elements from which 
Ferri5r, could build up the feeling are not available, 
yet the Fegling of Effort is there ; for othej^vvise what 
is the meaning of “ futile attempts”? 

This Feeling of Effort is doubtless not quite com- 
parable to that of the Feeling of Effort in the case 
of a normally executed movement, but neither is the 
voluntary reproduction of a visual sensation quite 
comparable tcf the 'sensation itself. *I would, in short, 
add Perrier's instances, though not Perrier’s interpreta- 
tions, to what I have already said in favour of the 
opinion here maintained. * 

Bastian says that the so-called motor centres are 
in reality sensory. Muensterberg agrees with this. 
Bastian refers to the “ unfelt impressions which 
guide the motor* activity of the brain by automatically 
bringing it into relation with the different degrees of 
contraction of all muscles that may be in a state of 
action.” 

Ferrier objects that movements are conducted even 
with absence of the cerebral hemispheres. 

To this we may reply that certain movements of 
limited complexity only are so conducted. But in the 
whole course of thia exposition we have noted the 
tendency of frequently repeated acts In^association to 
u — 19 
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become automatic, and we have seen that in the 
exercise of the Fundamental Processes whra the con- 
ditions are' established the mental act is so far auto- 
matic that 'it is inevitable. ^ The mere complex the 
conditions of reasoning the moie extensively the higher 
regions of the brain become involved. And the hemi- 
spheres of the brain ^re necessary ilso to the carrying 
out of elaborate processes even of movements adapted 
to complex External conditions. « 

The consideration of such problems has given rise 
^.o the question whether muscles have sensibility, and 
even on this point there is a wide divergence of 
opinion. 1 Weber thought they had, but still held, as 
we have seen, to the belief in the feeling of efferent 
innervation. Ferrier agrees' with Weber in regard to 
the sensory nerves and muscles, and on this basis 
sees no necessity for motor-feeling. Duchenne on the 
purely physiological side finds sensory nerves in muscles. 
Wundt questions a’s to these sensory nerves, but finds 
an agreement with Weber on the second position. In 
his “ Menschen nfid Thier-Seele ” he says: “The 
strength of the sensation is dependent only on the 
strength of the mental impulse passing onwards through 
the centre, which acts on the innervation of the motor 
nerves.” 

From a comparison of these deductions from physio- 
logy, which I have noted out of a great number equally 
incongruous, it is evident that in many instances physio- 
logical psychology is, as has been especially said in 
the case of Wundt, simply Physiology plus Psychology. 

William James uses the argument that when the 
external rectus of one eye is moved the internal rectus 
of the other eye is moved correspondingly, and we 
are unable to discriminate the impressions. Certainly 
when the images derived from ioth eyes coincide we 



PHYSIOLOGY AND PSYCHOLOGY 669 

do not seem able to discriminate, but neither can we 
discriminatl when tactual impressions of two fingers 
coincide. When, as in the case of squirt, the two 
images do not cAncide, then it is possible to^discriminate 
with respect tcf the Feeling of Effort involved, for the 
person may sometimes try by moving the* squinting 
eye to make the images agree. , 

The fact, therefore, is not entirely as stated, and, 
moreover, if it wete it would not sustain* the position 
deduced from it. The question is ^mply one as to 
the limits of discrimination. Thus if two hard point* 
be brought close enough together in any part of the 
body, the discrimination of the separate touches^vanishes, 
and on certain areas of the arm or of th^ thigh the 
discrimination is so little* precise that if the section 
of a hollow cylinder of two, or even three, inches in 
diameter be laid on the part, the impression produced 
will not differ from thaf produced by a solid cylinder. 
But no one would adapt the ar^ment of William 
James and deny that sensation of touch existed. 

Weber found that the tip of the tongue was fifty 
times more sensitive than the upper part "of the arm 
or of the thigh. Correspondingly we have a series 
of degrees of discrimination on the motor side. We 
move fingers that are innervated from closely neigh- 
bouring sources, *and we recognise the different feelings 
involved in the respective movements. 

In order to settle this interesting question of motor- 
feeling, Bernhardt {Archiv f Psychiatric, 1872) imagined 
a critical test, for he thought that muscular sense must 
depend on centripetal impressions if discrimination 
remained good when the muscles were made to con- 
tract artificially by means of electric stimulus. He 
concluded in favour 0/ the motor-feeling. 

Ferrier disputes these^ conclusions, 'and he says 
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that if weight be estimated by the impression of 
cutaneous' pressure alone, it requires a differelice of one- 
third of the original weight to produce a distinctly 
perceptible difference of sensation. Hfere he is wrong 
on the point of fact according* to Weber, who found 
the difference to be sometimes as smAll as one-thirtieth. 
But if Perrier’s figures were right Weber would draw 
from that fact the opposite conclusion, and I cannot 
but think that once again Weber would be right. 

The question of the Feeling of Effort is especially 
mteresting because it has been bound up with that of 
Will. Here again the school that derives from F^chner 
and Weber have pursued the subject in the field of 
experiment' with results which at least are wonderfully 
interesting in themselves — as, for example, Brieger’s 
experiments in forms of muscular contraction, Toppel’s 
experiments on the influence of amyl-nitrite on the 
activity of the Will, and those of Krapelin in this and 
allied regions. 

Schiff, who did great work in tracing out the strands 
of nerves in the brain, declared for motor localisation, 
but he thought that the movement followed what was 
psychically some form of representation derived from the 
periphery. In other words, his position in this respect 
was similar to that of William James. Schiff did not 
consider the motor district to be a veritable motor centre, 
for this he thought lay deeper in the development. He 
concluded also that the motor area was not artificially 
stimulable. Exner and Paneth performed experiments 
which, they believed, proved the contrary, but these 
experiments may have other interpretations. 

One of the most original and interesting of the German 
thinkers in this realm is Ernest Mach, who in a work 
which has been translated into English, “Space and 
Geometry in fhe Light of Physiological, Psychological, 
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and Physical Inquiry,” has discussed the relations of the 
axis of thef body . to our notions of space, ^ach, like 
Hering, h*as moreover not been content with saying that 
each organ of se^se has its specific energy, iie seeks for 
physiological, and ultimat^y chemical and physical, con- 
ditions for our mental sta'tes. II is well to consult his 
work, “ Die Analyse der Empfindungen und das Ver- 
haltniss des Physischen zum Psychischen,” published in 
Jena, 1906. t • 

We* will subsequently resume the discussion of the 
problem. 

I 

§ III. Thp Problem of Will approached through 

Phvsiology 

Binet’s “ La Psychologic du Raisonnement " is a very 
interesting book, but I do not find it at all conclusive; 
for had I done so I would have considered this present 
exposition, which really derives from the study of reason, 
as superfluous. I do not know any French book in the 
psychological domain which is re&ljy entirely original 
and basic {grtmd legend, as the Germans say), though 
there are numerous interesting treatises. I do not say 
this in discredit of French intellect, which has produced 
in various spheres so much that is marked not only by 
the brilliancy of genius but also by the solidity of labour ; 
but that makes it only more remarkable that no figure 
exists in France comparable in the realm of psychology 
to Locke or to Spencer. Condillac, whom John Stuart 
Mill disparaged for fastening on the weaknesses of Locke, 
seems to me to have been worthy of a much more appre- 
ciative criticism. It was. the constant endeavour of this 
great and sincere French thinkeP to analyse the nature of 
reasoning, and to direct his analysis to the elements of 
the process of thinking. The main probl«m of Condillac 
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is not unlike that whiqh h]is been here proposed ; but I 
do not copsider Condillac s analysis either fundamental 
enough, or lucid enough, or sufficiently free from involve- 
ment. Conislillac’s efforts are very remarkable for the 
period in which we find them. 

When I consider, however, the ■\vork of a modern 
school of French writers, and contrast with the heavy 
obscurities of official German philosophy ^ the clearness 
of the expression and the activity of -chese bright minds, 
it is there that lam inclined to look for the lead in future 
fjevelopments. Even where I cannot wholly accept the 
philosophy, as in the case of M. Boutroux, I feel my'spirit 
nevertheless invaded by the charm of style. .But I can- 
not find thVt in any French thinker the purely technical 
work of analysis has been carried out to the last resort. 

Binet points out the baffling nature of the problem of 
reasoning. One old French school contented itself by 
saying that we reason by a faculty of reasoning. This 
is vaguely reminiscent of Moli^re’s ccmedj . Others say 
that the problem is “ irreducible.” Taine does not offer 
a solution. Binet motes the lacunae in works when he 
inquires ; What is reason ? The analysis of Wundt, who 
reduces it to sensation, or that of James Mill, who is satis- 
fied with association, are too bare ; they do not consider 
all the factors. 

Binet is not content with describing mind merely as 
“ that which reasons.” And here it may be said that we 
do not find additional illumination from such definitions 
of mind as that offered in the “ Analytique de I’Esprit 


* This refers exclusively to what one might call the established, orthodox 
forms of German thought, those pretentious systems which, amid a bewildering 
haze of language, redolent of Kant, Hegel, or Lotze, seek to reconcile the march 
of intellect with the ethics of the barracks or the nonsense of mystic dreams. For 
the genuine work of German men of science, work becoming more and more 
important in the field of Psychology, I have profound re?pect. The proof may be 
found in the referenC.js ^iven throughoitt this exposition. 
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humain et de la Vie ” by Dr. J.l A. Molinid : “ A faculty of 
high differj^ntiatiqn as a superjior ’polarisation of energy 
which it fio-ordinates or unifies.” Binet is content with 
Herbert SpenceV’s exposition, and this he ejjitomises by 
the term " classification ^f* relations.” Binet himself for- 
mulates a “ law of fusion,” and’ he cites sug.gestions of 
Lotze, Wundt, and Helmholtz playing round the same 
notion. 

But whether tljeir positions could be e,stablished as 
true of not, what strikes us particularlyjs that the analysis 
has not descended to the elements so as to show how 
with* these elements all processes may be built u|) 
synthetically. That has been the central problem of 
.^this book; if the analysis here presented ^ere insuffi- 
cient, or in some other way faulty, yet even the gain- 
sayers would find that the true solution would be 
obtained by rectification of that analysis. Once that 
sea has been sailed, no other route can be thought 
practicable. 

In the question of Will Binet cites Ribot with 
approval: The ‘I will’ gives evidence of a situation, 
but does not create it. Volition, which former psycholo- 
gists have so often observed, analysed, noted, is not the 
cause of anything. Acts and movements which follow 
result directly from the tendencies, sentiments, images, 
and ideas which have arrived at co-ordinating themselves 
under the form of a choice. It is from that group that 
comes all its efficiency.” 

But the whole pith of the question is. What is the 
meaning of co-ordination under the form of choice ? 

Ribot introduces by a preface a work on “Attention” 
by Jean Paul Nayrac, in which the following passage 
occurs : “Attention is a genexal phenomenon which has 
a repercussion on all the psychical life and necessitates 
the co-operation of all the princip^ ^functions of the 
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organic and mental life, i It should be placed in the 
highest scale of the psychical hierarchy ; with the aid of 
effort and will it forms our faculty of mental adaptation.” 
William Janjes, on the other hand, it wtay be remarked, 
considers that effort and attentiop are one and the same. 
In the course of the work Nayrac discusses whether the 
motor or the sensory side plays the more important part 
in attention, and there 'is found the usual divergence of 
opinion of celebrated physiologists anfi psychologists. 

In Nayrac’s passage I find terms used that are as 
difficult to define as attention itself. It seems to me 
that what I would mean by attention involves the 
Fundame<ital Processes particularly of Unit, Imihediate 
Presentation, and the Feeling of Effort; and read in this-, 
light the character of Nayrac’s* passage is clearer, and the 
difficulties of the physiologists are capable of solution 
(cf. p. 578). 

Some may have expected to find a factor of Will in 
attention, but I think.that if the matter be closely regarded 
a distinction may be made. Thus, for example, we may 
by exercise of Will «place ourselves in a situation to 
receive a sensation, but the sensation is not to be con- 
fused with the act of the Will. The subject is, however, 
in part a matter of definition, though that again involves 
a question as to the degree of analysis. If Impulse, as a 
factor of Will, be thrown into relief, then.we have a more 
determinate act of attention, and one involving an adden- 
dum to that previously considered. Similar remarks, in 
regard to diversity of application, would apply to atten- 
tion as to Will.^ 

* So vast is the literature of Attention and so full of vitality — one of the latest 
works comes from Buenos Aires: R. Senet, 1‘Teoria de la Atencion” — that it 
seems hardly professional to dismiss it incidentally. Yet the fact that other 
syntheses — Memory, Will, Judgment, or what not — have been taken as the 
keystones of systems simply indicates the necessity fqr analysis to the Fundamental 
Processes. In this vie^ tb,e matter becomes clarifigtd. 
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Ribot in his book, " La Vklon,t6,'’ offers explanations 
which give^to Wijl something i\iore distinctive than would 
appear in the {passage cited from that book by Binet : 

“ Will, on the contrary, resolves into volitions of which 
each is a ‘ moment,’ a fonm instable of activity, a resultant 
varying according to causes that produce it.” ‘ 

This passage, if read in the ijght of 4ll our present 
exposition, and expressed in accordance with the terms 
employed, is not uJiacceptable. • 

Further, Ribot disagrees with Mafidsley and Lewes, 
and consequently with the whole school of James Mill, 
that Will can be analysed to an “ excitation caused by 
ideas.” He objects that this is simply a case of “ laissez 
^faire.” He says of Will : “ But it is quite artbther thing. 
It is also a power of arrest’, or to speak the language of 
physiology, a power of inhibition.” 

The mention of inhibition suggests the research by 
the physiologists of the’“ centre of inhibition," and we 
have the inevitable discrepancies based on the usual 
deficiency of analysis. Setschenow places the centre of 
inhibition in the region of the optic thalamus and the 
corpora quadrigemina ; Goltz and others ia the cortex ; 
Ferrier opines for a moderating centre in the frontal 
lobes. As well might we search, it seems to me, for the 
centre of Memory or for the centre of delight. 

In conclusion* Ribot seems to weaken in his apprecia- * 
tion of Will. He does not accept the “ laissez-faire ” 
doctrine, but his own analysis is not definite. Previous 
to the passage cited by Binet we find : “ Volition is a 
state of consciousness which results from co-ordination, 
more or less complex, of groups of states, conscient, 
subsconscient, inconscieqt, or purely physiological, which 
all united are translated into action or inhibition.” 

Of the great mass of literature on this subject a 
contribution which deserves to be snecieliv nntpH ic fV*-*- 
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of the great biologist, Loeb|’ His analysis of Will agrees 
with that of the James M^ll or William JamUs schools. 
He says that the notions of the metaphysicians with 
regard to the Will are the outcome of an illusion due to 
the necessary incompleteness of self-observation. And 
further he remarks : “ I think* that we are justified in 
substituting thi, phras^ ‘ activity of associative memory ’ 
for the term ‘ consciousness ’ used by the metaphysicians.” 

Here we find evidence of the impatience of a scientific 
worker in the pre^nce of the absurdities of that mediaeval 
philosophy which is so carefully nurtured in our Univer- 
sities. But in ridding himself of the notion of an entity, 
Will, Loeb has been carried too far ; for he gets rid of 
Will entirely. We will see what this means in discussing 
the position of Muensterberg f but before leaving Loeb it 
may be observed that in these discussions he allows his 
mind to be dominated by his theory of ions. Even in a 
sphere where this theory was particularly applicable, 
that of parthenogenesis, Loeb has regarded it too 
exclusively, as is evident from the results obtained by 
Delage and BataillonXcf. pp. 489, 490). 

We have already had occasion to note the influence of 
special studies in restricting a man’s view in the cases of 
Newton and Young and others; and certainly it must be 
a far cry from the theory of ions to a theory of Will, and 
Loeb’s references to ions serve less to settle the question 
of Will than to illustrate former remarks on the wider 
scope of Association (cf. pp. 393, 530, and 651). 

Of the various authorities who have declared against 
the Feeling of Effort as applied to motor nerves, one of 
the most formidable is Muensterberg. His work, “ Ueber 
■ Aufgabe und Methoden der Psychologie,” is marked by 
erudition and patient thought, but even here the influence 
of mere authority is not eliminated. Muensterberg is a 
disciple of Fichte, and Fichte was,a disciple of Kant, and 
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Kant proceeded from certain «]foctrines which, though not 
disco vered^ in an^ysis, he helc^ to be cardinal. ^ 

Muensterbe^jg’s system might be described in the 
main as Fichte plus physiology. His analysis of Will is 
virtually like ^hat of .jjames Mill; yet withal the old 
Kantean influence prevails and ’he holds to ‘an "ethical 
Freedom ” associated with a c(jnceptic« derived from 
Schopenhauer of a sort of Universal Will. All these 
accompaniments, however, whether true on* false, escape 
from the realm of demonstrable scielice. They belong 
either to the free play of a philosophic fancy or to tl^e 
tribtfte which even the most modernised thinker may feel 
incumbent to offer to the ghosts of his ancestors. 

^ If the argumentation of this book depenjied at all on 
authority I should be gladf to extol that of Muensterberg, 
for on a certain question, which is perhaps the most 
difficult in this whole exposition, I could claim his 
support. I refer to the position of the Unit. Muenster- 
berg here se-ems to me to be excellent. He explains the 
difficulty of accepting the position (i) by the rapidity of 
the movements of the mind ; ( 2 ) b^ ,the fact that the Unit 
is nearly always a complex — that is to say, something .that 
in our subsequent analysis we discover to be composite 
(cf. pp. 86 et seq^. 

His analysis of Will is also good except that he seems 
to me to miss the essential. He is too much concerned, 
in removing the notion of the entity supposed by meta- 
physicians. Then again in reading Muensterberg one 
must be on guard against the weight of physiological 
learmng. It has been made abundantly clear in the 
course of this chapter that on very important points, and 
points that are fundamental in regard even to the objective 
science of brain topography, there is a disagreement on 
the part of eminent authorities ; there is far greater 
disagreement with r^pect to the deductions in Psycho- 
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logy ; and as few of the phr^siologists have shown a clear 
apprehension of analysis m Psychologjr^ it ntay happen 
that in the midst of these disagreements the truth still 
remains remcte and intangible. 

Yet certain sciences have impressech. the minds of 
thinking men ns so closely related to ethical or psycho- 
logical studies^ ihat th^ authority derived from them is 
apt to be “ octroied ” into domains with which they are 
only remotel'y connected. Thus th« authority which 
Herbert Spencer ^derived from his exposition of the 
principle of Evolution is found to support him in his very 
insufficierjt analysis of style (cf. p. 503). Huxley’s studies 
of biology aided his opinions on the Gadarene swine in 
his celebrat&d and amusing controversy with Gladstone 
(cf. p. 359). And when Muensterberg, with his Fichtean 
philosophy and his determination to shatter the scholastics 
on Will, has arrived at certain conclusions by his medita- 
tions in Psychology, and then discusses the intricacies 
of the topography and functions of the brain, and then 
finally reaffirms his position, we are apt to conclude that 
his argurhents have been reinforced by the weight of 
positive science. If the matter be carefully examined it 
will be found that physiology cannot touch the essential 
point at all. 

Let us take, for example, an argument of Muensterberg’s 
in objection to Munk. In considering •■the factors that 
form our impressions of muscular movement, Munk 
extended the analysis of his predecessors by adding to 
touch, sense of position, and of pressure, what he called 
“ Innervations-Geftihle ” (Feeling of Innervation). • 

Meynert in his “ Psychiatrie ” expounded the position 
more fully and not without brilliancy. Muensterberg, 
however, puts forward an answer that reflex never 
becomes changed into voluntary movement. 

In the first plqee there are instances where observers 
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have been able voluntarily to #-eguJate a mechanism which 
is ordinary refle^. Weber cQuld quicken th« action of 
his heart, or majce it slower. Fontana is said to have had 
power over the contraction of his iris. On the other 
hand, it is hardly necessary to refer to the principles of 
development which account for the tendenw df invariably 
repeated sequences of the body or mmd to become 
automatic. 

Even when as^ciations of ideas are peculiar to an 
individual it may be possible by force Cf habit to establish 
a sequence which will tend not only to reproduce itsejf 
irrespective of voluntary determination, but ev^n in spite 
of some effort to the contrary. That any person should 
■^^e able to control such deep-seated reflexegr as those of 
the heart or of the iris’ must be due to exceptional 
conformation which has permitted a sort of organic 
analysis. One would be very critical in watching such an 
experiment to make sure* that the reflex was affected by 
the direct exercise of will and noP by bringing about 
conditions so that the reflex became affected normally. 

Be that as it may, it will be grafted that at a certain 
level of more recent development we reach associations 
which normally occur in a certain sequence but which by 
deliberate intention may be altered. This is true with 
regard to certain sequences of ideas and sequences of 
motor acts. • 

The objection contained in Muensterberg’s rSmark 
seems to arise from the consideration of a simple arc of 
reflex acts, as, for example, that of the patellar reflex, or 
knee-jerk. Even this simple act, however, is not entirely 
removed from the influence of the higher regions of the 
brain. The knee-jerk is, sometimes difficult to obtain if a 
patient who knows what is Expected thinks of it too 
anxiously. If the patient be directed to grasp his hands 
together and pull, the* kne^jerk is aidedxjr “ reinforced.” 
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Therefore in cases whe4*e no impression is made in 
consciousivess it does not. follow that jr;he state of con- 
sciousness is not modified. Instances of the sort simply 
illustrate that there is a limit of Discrimination in regard 
to all observed phenomena. i 

Muensterburg finds no psychical term between the 
afferent and efi^rent impulse. He affirms this with regard 
to complexes of movements in the higher regions, and he 
conducts his’ argument thence to deny altogether the 
“ Innervations-Gefhhle ” and finally to exhibit an analysis 
of Will which seems not to explain Will but rather to 
explain it|.away. 

Now no one doubts the psychical phenornena corre- 
lated to excitation of sensory nerves. Yet we may have^ 
sensory nerves excited at times without representation 
in consciousness. We 'may have associations, formed 
with difficulty, repeated at length mechanically. And, 
what is the most important of all, we have seen in the 
ultimate analysis that the Fundamental Processes take 
place automatically or naturally, when the appropriate 
conditions are presented. Muensterberg’s objection in 
the case referred to contains no valid argument. 

Muensterberg declares that it is difficult to observe 
Will, firstly because the attention required alters the 
conditions, and secondly because in addition to what 
is observed Memory supplies something derived from 
assumed standpoints. 

But these objections apply to many problems in the 
field of mental analysis. We may propose a mental act 
and watch its operations without the essentials being 
greatly deranged. The second objection is perhaps 
more serious. It must be met by exercise of sincerity, 
by striving after clarity, and by practice in observation. 
Muensterberg himself, in spite of the difficulties of the 
problems, yet arrives at decided opinions : “ There is 
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not to be found in consciousness any single will constant 
for every i:onten|, but only innumerable separate acts 
of will” * , f 

With this statement I am in accord if it Ije interpreted 
to mean that aji analysis ^f Will is possible correspond- 
ing to that of Memory* wherein it w^ shown that 
nothing*existed in the nature 9f a coi/stant power of 
Memory, but that each element of consciousness had its 
Memory. » • 

But Muensterbei^ adds somethiirg, that to me is 
unacceptable, to the effect that these acts of Will are 
“formed by separate impressions and representations 
deriveS from recollection.” 

In another passage he remarks that on& remembers 
a man with all form and dblour relations. Here I think 
there is evidenced a failure of analysis with regard to 
Memory, as will be observed by reference to the chapter 
on Memory. 

Moreover,«on the actual point of fact a remarkable 
contradiction comes from Binet, who cites the case of a 
man who remembered most things^bout his wife except 
the colour of her hair. Such a case, though rare, seems 
perfectly intelligible in the light of the analysis which 
shows that each element has its own Memory. 

In another place Muensterberg says that every 
ganglion is the end-organ of a centripetal impulse and 
the beginning of a motor impulse. This is only accept- 
able if for “motor” we substitute "out-going,” He 
believes that the cause of central excitation in the motor 
apparatus is nervous centripetal stimulation. 

But here, as all through Muensterberg’s exposition, 
we have a conception of things derived too closely from 
the type of the simplest reflex* arc. How is it possible 
that a nerve-apparatus could be formed so that in spite 
of the infinite cofnplexity of external tlyijgs, it puts forth 
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at each moment in response to stimulation the move- 
ments which correspond^ to the relat^pns o£ the outer 
world ? Surely only by some mode thSt «t eacli moment 
allowed reference of the parts immediately concerned to 
the whole apparatus. And accordingly we find the 
psychical ana’^gues of this development in faculties such 
as deliberationy,judgme;nt, will. 

Here we seem in the pursuit of a psychological 
problem to come into contact with svhat may be called 
Darwinism. Muensterberg contemplates Darwinism, 
but he says that it has nothing to do with psychological 
happenings. He says that the existence of an organ 
can be explained without the principle of selection 
because thSj^ organ, if not properly adapted, leaves the *' 
animal without connex in outer conditions, thus being 
worthless. 

But here is surely a misapprehension of Darwinism, 
for Muensterberg really indicates one mode in which 
selection occurs. 

The passage which seems best to express Muenster- 
berg’s meaning is tj^fc following : “ Here then we place 
the kernel pf the matter, that in the first place the 
totality of the excitations derived from sensory stimula- 
tion, together with the sensory excitations produced 
by the association of ideas, is the sufficient and immediate 
cause of the movement ; that therefore this does not 
first* work upon motor centres, but that the correspond- 
ing molecular change in the central ganglion, of which 
we receive the impressions as perceptions and recollec- 
tions, are at the same time the impulse for the • motor 
paths. In the second place, however, we remark that 
•among these associations of ideas is found also the 
ideas derived from recollection of the effect, but that 
only a small degree of importance must be ascribed to 
these in regarc^ to the cause of tlie movement, although 



PHYSIOL(JGY AND PSYCHOLOGY 683 

again the appearance of these, preceding movement and 
subsequently agr^ing with its result, form #the only 
ground on whiofi we designate the movement as 
voluntary.” 

At this stagg I woul(ia|^ain bring to mind the experi- 
ment wherein a block wfiich looks like land', but is in 
reality aluminium, is lifted. The njovemesn is voluntary, 
but the subsequent impressions do not correspond to 
those which were anticipated. It may be said that these 
anticipations were fbrmed from renTembered impres- 
sions, but that implies nothing further than that the^ 
moto» impulse is estimated by experience. ^What is 
unavoidable in this instance is the conclusion that a 
icgrtain amount of nervous energy has been^ stored up 
previous to a movement, ^nd that it has been released, 
and has made itself known in consciousness by virtue 
of that release. 

That is not at all the only ground on which I 
conclude as 4o the Feeling of Effort; it is but an 
argument in point in this exposition. Muensterberg 
gives an analysis of Ego with whjch my own has a 
fair correspondence. He says, however, “there is -no 
particular Will,” and I would reply that those who read 
his analysis will have just as good ground for saying 
“there is no particular Ego.” 

The desire to. cast out the “non-material factor” of * 
the metaphysicians has carried the analysis of the^Mill 
school too far. But when without any of these presuppo- 
sitions whatever, but with the desire only to ascertain the 
processes of Nature, we examine their arguments, we 
find that though it is perfectly true that sensory impulses 
serve as guides to the measure of motor output, yet the 
motor output is not merely mechanical or automatic as 
an immediate consequence upon the sensory stimulation. 

In holding the' arm put horizontally anji as motionless 
u — 20 
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as possible for some time there is found necessary a 
considerable exercise of what is ord^arily called Will. 
No doubt the sensory conditions chv.nge, but suppose 
then we si^denly let the arm fall passively, it will be 
said that the change of this Will means nothing more 
than an anticipation of' the sensations accompanying the 
fall of the arm,, 

It will be observed too that when in the gross popular 
appreciatioi? Will is conspicuously fjjxercised it is not in 
those organs abundantly supplied with sensory nerves 
of high delicacy, but in the movement of massive muscles 
concerning the existence of whose sensory j^upply 
physiologists have been at variance. 

One observer, Gaule, says roundly that Will ^i^j. 
“ known directly in absolute reality.” This reminds one 
of the position of the Common Sense school with regard 
to Externality. The comparison may be carried further. 
The Idealists imagined that it was their task not to 
elucidate from their standpoint the meaning of Extern- 
ality, but to deny its existence ; and so Berkeley, for 
instance, was led to all manner of absurdities, inconsis> 
tent with the principles of his fundamental position. 

Similarly, while it is very commendable to eliminate 
from the analysis of Will all but its essential factors, 
the Mill school brought it to a point that it is equivalent 
whether the mind submit passively^ to the play of 
impiessions from without or assert itself to give definite 
direction to its progress. 

Can the mind so direct its operations ? Certainly, 
for otherwise how could we talk of reasoning?. How 
could we talk of the intention of holding up this 
intricate problem to our vision till we find in it clear 
lines of guidance ? 

What Muensterberg has succeeded in proving is 
not that the peripherally derived^ impressions and their 
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associations form all that is known of Will, but that 
the exercis^ of Will is determifted by concjitions of 
which thdy affora information* For the mere purpose 
of making the mining clearer this may bcLexemplified 
by an analogy ^ A leader^ of troops comes to the junction 
of two roads ; he must decide. * He gets Reports from 
all quarters, he forms his opinion. BuJ^an important 
factor that helps to mould his judgment is his own 
quality as a commander. A bold man jnay take a 
course which a weal^ man would avoid. 

He decides. That is an act of Will. Now the 
impressions arising from sending troops along the 
appointed road may or may not be immersed in new 
/iippressions from the road, but in any case the antici- 
pated impressions or the* actual impressi(fns do not 
compose the act of Will, though, again, they may 
determine step by step the due exercise of Will. 

Just so, all the complexes that Muensterberg de- 
scribes form forces, from which a resultant is obtained ; 
but the resultant is not the same whether the person 
be passive or^be active in determining the new direction 
of thoughts ; in that difference Will is found^ 

Now Innervations-Gefiihle” may or may not be 
recognised apart from this act of Will. I am inclined 
to think that, generally, it is not recognisable as dis- 
tinct ; although ij; may still determine the impression 
of Will, and then step by step modify the WilTpand 
also help in determining the subsequent amount of 
innervation. 

Here I would say, what it might have been confusing 
to have noted till the terms had been under discus- 
sion, that Innervations-Gefuhle does not seem to me to 
be the same as the Feeling of Effort. Innervations- 
Gejiihle has been taken to mean the sense of innerva- 
tion of efferent nervSs. But even here a distinction 

• - * I 
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may be called for. Does this feeling arise from central 
excitation, or become manifest onM when, the actual 
motor nerves are innervated? If w)- may judge from 
what we s^em to know in a much clearer manner 
in regard to sensory nerves, .the central excitation is 
necessary'toy . produce conscious impressions, but the 
character of ’i.hat ceijtral excitation, and hence of the 
impression, is modified by the happenings which 
extend to the periphery. Hence in the case of effort 
to move a paralysed limb we fin'd Innervations-Gefiihle 
^even though not comparable to that of normal move- 
ment. 

* ^ I 

But the Feeling of Effort seems to me to apply 
both to aff^erent and efferent innervations. To demon-^ 
strate this with regard to 'sensory nerves is difficult, 
though if my intention were merely polemical, I could 
turn the tables on those whom I have been lately 
endeavouring to controvert knd say that they have 
established it for me. For in showing hew the sensory 
nerves contribute to the formation of Innervatiqns- 
Gefuhle,' they reco^gliise the existence of the Innerva- 
tions-Gefuhlq in spite of their subsequent conclusions 
that it is a superfluous assumption. 

However, I wish to get nearer to Nature. I will 
endeavour to make my meaning clearer by saying 
that apart from the specific differences of sensa- 
tion's,' there is something common to all sensations, a 
sort of groundwork from which the various sensations 
have been differentiated, and which indeed enables us 
to speak, by Generalisation, of sensation. This is 
manifested by a Feeling of Effort in the receipt of 
each particular sensation. 

It becomes manifest at times, as when one is expect- 
ing to hear a mighty blast of a trumpet and a feeble 
piping comes,, or in conditions.* of a'n opposite kind. 
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It is possible to say that here there is a confusion ; 
that in addition 'to the actual organs of sfense the 
sensory apparatus^ requires the co-operation of various 
setting-up movements involving motor r^rves, • and 
that the shock i)f failure dn the one case, or of surprise 
in the other, affects the complex of motor* nerves, and 
that the Feeling of Effort here is simply the Innerva- 
tions-Gefuhle already described. 

This is a matter which may not be decided off- 
hand ; but I think that if the question be approached 
without prepossessions and be continually kept in, 
mind "even for a considerable period, so that observa- 
tion be cojitinued until the entire subject is familiar 
arid clear, a conviction will arrive at len^h that the 
Feeling of Effort applies also to sensory impressions.' 

There is no necessity to fepeat the arguments 
with regard to its manifestations in efferent nervous 
excitation. In this series* of phenomena Impulse holds 
a relation to the F eeling of Effort* analogous to that 
whjch on the sensory side sensation holds to the 
Feeling of Effort. Impulse, consi(?e,/'ed in relation to 
the Feeling of Effort, is the more intellectually definite, 
and according to circumstances more differentiated, 
determinate activity of the mind which occasions and 
is associated with the Feeling of Effort. 

An objection may here be urged that as the Feeling 
of Effort is a concomitant of Immediate Presentation 
or of Impulse, it is indistinguishably merged into 
one or the other. That does not necessarily follow. 
We hear a shrill sound, for example ; it might be 
said that the meaning of that sensation, or Immediate 
Presentation, of sound, i3 the total of all that is con- 

* It is accepted among psychologists that* intensity is one of the qualities of 
sensation. Why, therefore, did I not adopt this as one of the Fundamental 
Processes ? Simply because Feeling of Effort is more general, more basic. This 
question and answer will, however, serve to establish the ini|tter more clearly. 
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tained in its appreciation. But Time is an invariable 
concomitant of sensation, and Time is ait , invariable 
concomitant of any process whatever ;/and so it becomes 
possible to V^peak of Time without immediate reference 
to any particular sensation. , » 

Or again)* when we look at a coloured object we 
appreciate its Torm also. It is impossible to think of 
a coloured object without form. But form is not 
colour, and' we can speak of forrji,* as of colour, with- 
out reference to any definite object in immediate con- 
.templation. 

Therefore, even while recognising the , closest 
association between the Feeling of Effort with Im- 
mediate Presentation, or with Impulse, it is possible 
to consider it separately. Impulse is the activity of the 
mind that brings the corresponding Feeling of Effort 
in its train. 

Another objection more subtle may be thought of: 
In sensation we have clear differentfatiorfs of sensation, 
but how is this possible with regard to Impulse ? 

The answer is that the matter involves considerations 
of the limit ef Discrimination, and of practice in observa- 
tion, while the observation itself in the case of Impulse 
becomes examined by means of introspection, but 
that if all these factors be taken into account we shall 
find differentiations of Impulse corresponding to those 
of sensation. 

Those who, like Muensterberg, deny Innervations- 
Gefiihle really help us to the understanding of differentia- 
tions of Impulse ; for though they deny the motor sense 
they do not deny that there is something to be accounted 
for, and they account for it by the complexes derived from 
sensory elements. But these sensory elements differ 
in different circumstances. Therefore this debatable 
something which they endeavour to explain manifests 
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differentiations. And that is none the less true when we 
consider the anal5^sis of the Mill'school as insufficient, 
and when we ^cc^unt for the phenomena by giving its 
proper place to the Feeling of Effort. 

The Feeling of Effcwt* is, however, not itself well 
differentiated. It is the vague background# on which on 
the one hand sensation is defined, ^nd on^the other hand 
Impulse. 

When in desiring to see closely into thes« matters we 
propose to ourselves'an exercise of Will, we are apt to 
think of the voluntary movements of the more massive 
musdle^, and in this respect a certain sameness of circum- 
stances sterns inevitable. But Impulse applies to the 
f«nction, or activity, of mind that carries the consciousness 
from one Immediate Presentation to an-^ther. Each 
resultant of mind is the starting-point to a new resultant 
in the movement of the mind, and the Impulse is the 
characteristic of that movement. Its differentiations are 
therefore appreciable. • 

■ . To prevent misconception it may be noted that the 
fact that Feeling of Effort and >mpulse are taken as 
Fundamental Processes does not imply that in all circum- 
stances they can be appreciated as such. For instance, it 
is not implied that when a sensation of blue is noted the 
mind must have expressed consciousness also of a Feeling ^ 
of Effort. All that is meant is that when the mind has . 
consciousness of a state which we have called a 'Feeling 
of Effort, it is not possible to analyse this feeling into 
simpler elements, as M uensterberg proposes to do, but 
that the Feeling of Effort is fundamental. The apprecia- 
tion of states of mind is largely a matter of subtlety of 
intellect and continued exercise of the faculties in that 
direction. 

There is, however, in this regard nothing special in 
the cases of Feeling*, of 'Effort or of Impulse, We find 
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similar conditions in the case of sensation. Some persons 
have a much more delicate sense of difiference^i of colours 
than others, and incessant practice miy greatfy develop 
the power o^ Discrimination in these matters. Moreover, 
as Helmholtl remarked, we hatbitually fail, to see objects 
presented to our vision which if we directed our attention 
to them would-be strikingly visible. And in the rapid 
mental movements of ordinary life we fail to observe with 
much Discrirnination, or to remembe*, what we do see. 

Now for the sake of clearness of 'exposition let us refer 
to the objective model. A stimulus affecting a sensory 
nerve may not produce a result in consciousness. If the 
stimulus be repeated, or its intensity be increased, we 
may reach a limit where an effect in consciousness follows. 
With some persons this may be reached much sooner 
than with others. Constant practice, attention, ex- 
pectancy, freedom from distraction, all aid the Process of 
Discrimination. 

When the sensat/on does arrive, it iscP'undamental. 
All that we mean is that we cannot analyse it, or compose 
it ; and it is no answer to this to say that under certain 
objective conditions of a similar character no sensation 
was apparent. 

Now keeping this model in mind, it will be found not 
reasonable to reject the Feeling of Effort simply because 
any one may say, “ I have a sensation, but cannot detect a 
Feeling of Effort.” 

There are occasions when those least sensitive to 
impressions, or those most recalcitrant to arguments of 
introspection, do experience something, even though 
confused in the mind, which contains a factor not further 
analysable, and which I have called the Feeling of Effort. 

Similarly with Impulse, it is no answer to say that 
any particular individual, who has not given full con- 
sideration to the matter, fails to fipd any such process. 

r 
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There are many positions, such as those of geometry, 
which arejaoth true and fundamental, which require for 
their discovery*a pertain desire'of knowledge and patience 
in its pursuit ; ana this is certainly true of Rsychology. 

Reverting jiow to thg Objective model, I*say that just 
as stimulation of sensory nerve fibres is^ correlated to 
sensation, so we have at each inst;ant a pertain resultant 
of forces in the brain, and these serve to determine the 
new direction of outgoing nervous impulses. To this 
corresponds a certairt mental phenomenon which I have 
called Impulse.^ ' ^ 

T<he factors underlying Impulse seem to me very com- 
plex. *rhey are not merely the complex of sensation with 
their associations, but the resultant of these playing on a 
great organised complex 'composed of air the previous 
experience, previous character of mind, all, in short, that 
composes the Ego. And all this must be conceived in a 
more vivid manner than that prescribed by Muensterberg’s 
analysis. That a Eundamental Process should arise out 
of these complexes is not contrary to that which is 

admitted in other domains. • 

• • 

Sensation itself is not produced simply Ijjr the stimula- 
tion of a sensory nerve. The entire central nervous 
system is also a factor on the physical side. And, more- 
over, we may have the stimuli of several different . 
sensations contributing to what we find in consciousness 
as a single unanalysable sensation, as when the vibTations 
corresponding to the whole spectrum give us, at length, 

* What is called Action has been studied of late by many psychologists, 
including W. G. Smith, Judd, Alechsieff, Bergemann, and N. Ach, Cf. Ach*s 
Ueber den Willensakt und das Temperament. Eine experimentale Unter- . 
suchung” (1910). In another exposition, “ Ueber die Willensthiitigkeit und das 
Denken,” Ach speaks of a fore, mid, and after period for the completion of a 
psychic effort. Here we are, as in the cases of Memory, Will, Attention, dealing 
with complexes. Analyse and translate into the terms here used all that is valid 
in these researches and they wilj be found to confirm the positions established in 
this treatise. * , ^ 
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a sensation of white. Complex as is the constitution of 
the physical basis of this sensation, we can onl 3 ' know the 
result in consciousness as an Immediat^) Presentation. 

Similar remarks apply on the motor side. It is not 
the flow of nervous energy along a motor nerve that 
corresponds t'd the Feeling of Effort in this case. The 
motor nerve is‘ but c. part of the complex physical 
apparatus involving also the central nervous system. 

To those'Who say that such a prdcess as Impulse is 
not discernible 1 would reply on similar lines to the 
arguments with regard to sensation. There is a limit at 
which the phenomenon is so far appreciable thUt in 
current language we talk of choice and Will. James Mill 
and Muensterberg set out to analyse this Will, but they 
at length, as will be seen in the whole course of the 
present chapter when I'bad in connection with the pre- 
liminary chapter on Will, bring us to a conclusion that 
willing and not-willing are indistinguishable. And this 
would be so if the Fundamental Process of Impulse were 
non-existent. This is not the sole argument on which I 
ground Impulse. P'is only a more or less objective 
demonstration offered to those who are unwilling to 
follow the previous arguments, and who refuse to find 
what 1 think can only be ascertained by subtle introspec- 
tion. 

Suppose now finally it be said : "Why should not 
willing and non-willing be equivalent? What is there 
unreasonable in thinking that the mind does not determine 
its own course but only observe the process ? 

The paradox might indeed be forced upon 'us by 
adopting all the preceding exposition and by saying ; 
Impulse is taken as the essential factor that makes Will 
different from the mere passive state of the play of feelings ; 
but then Impulse, being one of the Fundamental Pro- 
cesses, is auton^atic, as they all are when the conditions are 
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given. Therefore ultimately Will, whether formed as 
Muenstefberg would have it fro^m complexes of sensations 
and ideas, or whether determined, as here asserted, by 
the incidence of something neglected in his analysis, yet 
is reduced to*ct under ^ijevitable laws. * 

Here we come to what is perhaps the f^urit and origin 
of most of the discussions on this.subjec*, the question of 
Free Will and Predestination (cf. pp. 579 — 589). 

In order, however, to* avoid all the mediscval nonsense 
that still clings to^the subject, let us ^ose the problem, as 
that of ascertaining whether Will, as here set forth, [s 
con^sjent with Determinism. 

Scientists proceed on the assumption that the physical 
world is one entirely connected, inevitably inter-related 
whole. Thus if, as we might suppose pc^sible without 
introducing any new elements? we knew all the forces 
operating on a body at a given time, we could determine 
its movement, and then successively its movements to the 
end of time. * Extend this principle universally and we 
have Determinism. 

Now if the physical structure tfe^the correlative to the 
mental operation, we might say that givqii the external 
conditions and the physical structure the mental operation 
becomes inevitable. Conceivably it might be deduced 
and predicted. What then becomes of Freedom of Will ?r- 

But in the fofegoing exposition, although the position • 
of Will has been established, there has been no special 
consideration towards saving freedom of Will, if by 
freedom of Will be implied some action unconditioned by 
anything we know. An individual may exercise a choice, 
and the result may be in accordance with what was 
anticipated, but the choice may have been freely made. 

It is net desired to evade the crux by any mere verbal 
escape. I will, therefore, express the matter differently. 

Even accepting Determinism, mav.we not sav that 
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amongst the factors that determine the resultant the Will 
itself must be included ? It is not omnipotent, it is not 
unconditioned, it is limited in force and ^:ope, but it exists. 

Thus reverting to the former illustration, the small 
body perturbs the rest of the Oniverse. It^has mass. It 
has weight, a\jsuming for the moment that the law of 
gravitation is u.riiversa,l. We may eventually arrive at 
discovering by our analysis the conditions on which 
weight depends, but we cannot analyse it away. From 
the point of view then of the body we say that it perturbs 
the rest of the Universe as it moves. 

But Determinism takes into account both the rest of 
the Universe and the body, and it finds all the move- 
ments determined. The assumption here is the cork- 
stancy of the \jniverse. And if we interpret Determinism 
within the limits of our knowledge, the assumption is that 
the Universe is constant to our notions. 

Now the individual in face of the Universe chooses — 
makes use of Will. That is feasible, and consistent with 
Determinism. But when Determinism embraces both the 
Universe and the individual, then the conditions of the 
choice, or of tl^e Will, its whole scope, force, and operation 
are determined. 

Previously we discovered the conditions of fallibility 
• of our Reason. In this same larger scope we meet also 
with the conditions of the exercise of Will. 

§ IV. Summary of Localisation and Will 

Localisation and brain physiology generally are not 
directly of great help in psychological questions. The 
study, however, gives an air of erudition to conclusions 
possibly reached by faulty l easoning. Many physiologists 
have crude ideas of the meaning of localisation. 

So have the idqRlists. 
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Broca’s localisation, long thought infallible, is now 
abandone^. Examination of the psychological conditions 
shows th’at such 9 result might ^ave been anticipated. 

Will cannot b^ localised any more than Memory. 

Broca’s localisation derived ultimately from Gall’s 
crude suppositions. 

The real meaning of localisation mu^ be sought with 
regard to the elements of ideas and things, and in the 
process of development. • 

Bastian is nearest the present view. 

It is maintained here that there is consciousness of 
efferent nervous activity ; although high authorities may 
be cite^ for the opposite opinion. 

, High authorities may also be cited in support of this 
opinion. 

The question is not to be desided by authority, but by 
consideration of the arguments that can be adduced. 

Physiological Psychology is apt to be merely physio- 
logy plus Psychology. • 

Ernst Mach has struck out new lines of research in 
seeking for the deep bases of certain modes of mind. 

No French work in Psychology hitherto has "been 
sufficiently original and basic, though the French have 
supplied brilliant contributions of observation and sug- 
gestion. Condillac proposed problems similar to those,- 
here discussed, bkut his analysis was not convincing. A • 
modern school of French psychologists are working in a 
scientific spirit. 

Ribot and Binet consider that the declaration, “ I will,” 
indicates a state of affairs but adds nothing new. 

Loeb, impatient of metaphysical doctrines of Will, is 
carried too far in the desire to reduce Will to ideation. 

Loeb rides the theory of ions to death. 

Muensterberg’s system may be described as Fichte 
plus physiology! ’ " 
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Muensterberg’s analysis is too destructive of Will, 
but, from Kantean sources, i^e holds to “ Ethical Free- 
dom.” 

* 

Muensterberg may be cited for his position in regard 
to Unit, which is in accord wit^ the principles of this 
present study. 

Muensterberg is deceived in supposing that physiology 
gives any support to his theory of Will. 

Muensterherg says that a reflex aot does not become 
volunta^'y, but this, which is only true within limits, 
should be considered in wider relations. 

Muensterberg’s arguments that efferent impulses do 
not make themselves known in consciousness are not 
conclusive. 

r 

Muensterberg is right when he indicates that Will 
may be reduced to separate acts of volition ; he is wrong 
when he describes these as merely formed by impressions, 
and representations derived from recollection. 

Muensterberg misapprehends Darvyinism, and uses an 
argument derived therefrom wrongly. 

Muen-sterberg’s analysis of Will leaves the action too 
automatic to be convincing. 

Muensterberg’s conclusion that there is no particular 
Will might be pressed to prove that there is no particular 
vEgo- 

The “Common Sense” view of Will must be explained, 
not explained away. 

The Feeling of Effort is not the same as Innervations- 
Gefiihle, as this term is usually employed. 

The Feeling of Effort applies also to sensory nerves. 

On the afferent side we have Sensation; on the efferent, 

• Impulse; and these hold analogous relations to the Feeling 
of Effort. 

The key to the position of Will is found in the study 
of Impulse. 
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The fount of alf the confusion is that which lies in the 
question of Free Will and l^redeslination. 

Freedom of. Will is not incoasistent with Determinism 
if the factors of tl^e Will be considered in relation to the 
rest of the Universe. 

If the whole Universe, including the factors of the 
Will, be considered as the system, then all becomes 
merged in Determinism ; but this may te interpreted in 
each individual ca^e as jmplying only that the Will is 
conditioned. 



CHAPTER VI 


THE FEELING Of' EFFORT 

We have now reached a point where, alter many tentative 
studies, we may consider to the best advantage the 
question of Feeling of Effort. 

After the formulation of the Fundamental Processes 
(cf. p. 27), certain brief preliminary indications were 
offered (cf. pp. 27 — 35), and in the course of the exposi- 
tion special chapters were devoted to the Conception of 
Unit (cf. pp. 86 et seq), Memory (cf. pp. 234 et seq.), 
Association (cf. p. 523). Certain others jof the Funda- 
mental Processes, such as Immediate Presentation, con- 
ception of Time, con-ception of Space, seem to present 
no particular difficulty ; or if difficulty be eventually dis- 
covered, the solution must be sought in recondite specula- 
tions not contained within the scope of the present work. 
I confess there is something alluring, and also baffling, 
in the thoughts that may be here suggested. In any 
case this book, as it stands, may possibly have done some- 
thing to clear the approaches to various philosophic 
domains to which such considerations appear to lead. 

Others of the Fundamental Processes, such as Agree- 
ment and Generalisation, have really been considered 
throughout the whole trend of the exposition. The 
Hedonic principle has been sufficiently set forth ; and 
the principle of Negation does not require to be further 
expounded. 
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But with the Feeling of Effort and Impulse, in as far 
as bound up with it, the master mdy be different. In an 
exposition of a 'subject like Psychology, so fundamental, 
and yet so intervo>ved with the whole web of experience, 
it is not possible to se^ett each element, ^to define it 
separately, and to exhibit* thencfe its combfnations with 
others. And so it happens thaj; althpugh the term 
“ Feeling of Effort ” has been so often used in the fore- 
going exposition, it fs by virtue of that exposition that we 
can now proceefH to tonsider the rejjsons that seem to 
assure its very existence. 

The chapter on Localisation has been helpful, because* 
it has sliown us the doubts or negations of celebrated 
authorities in physiology or Psychology. On the other 
hand, the position has beerf maintained by g^eat thinkers. 
Little, however, is to be gained »by weighing authority 
against authority, and still less by importing into the 
discussion any savour Pf forensic arguments. I do 
not indeed find .the position overthrown by the 
objectors; but, on the other hand, I do not find it 
established by its upholders. None of the arguments 
advanced seem conclusive. 

Thus, for example, Bain founds his opinion partly 
on the supposition that the nerve supply to the muscles 
is principally, if not entirely motor (cf. p. 662). 
Duchenne, who was a great physiologist, believed that 
he had discovered sensory nerves serving muscles (cf. 
p. 660). Wundt is in doubt on that score, but throws 
in his lot with Weber and Bain (cf. p. 664, and p. 668). 

I am inclined to think that though Duchenne be 
right, the position of Weber is not greatly disturbed, 
for it must be noted that some sort of afferent impulse 
must come from the muscles, whether in part directly, 
as Duchenne maintained, or by those indirect means 
on the existence ‘of w^idi all are agre^ed — for example, 

« — 21 * 
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the cutaneous nerves, and the sensory nerves supply, 
ing the joints. ' ( ^ 

Such an argument a^ that which Bernhardt sought 
to derive from his experiments is fallacious (cf.'p.66g). 
He endeavo('*red to produce muscular contraction with- 
out the process of motor innervation, and the means 
he employed was electricity. But the use of electricity 
introduces new disturbing conditions, and these may 
affect the delicacy of Discrimination which Bernhardt 
measured, and which he set up as a test. It is difficult 
to say, farther, in how far innervation is excluded in 
such experiments. Various pronouncements of William 
James (cf. pp. 663, 668), Ferrier(cf pp. 662, 666, 668, 669), 
Schiff (cf. p. 670), and others have no great value 
beyond beidg expressions Of opinion of authorities, 
and similar remarks neem to apply to others with 
whose conclusions I am in accord. 

A. Bertrand, in “ La Psychologic de I’Effort,” attri- 
butes to Bichat the first expression oL the theory of 
the “sens musculaire." The genius of Bichat shone 
resplendently not only in his actual accomplishments, 
but in his very intuitions (cf. p. 399). In this particular 
regard, however, I would not care to attach high im- 
portance to Bichat’s authority; for whereas psycholo- 
gists unacquainted with natural science have often 
been inclined to wander in illusory regions, those who 
are for ever contemplating Jimited physical condi- 
tions often fall into errors of materialism conceived in 
mere nudity. Bichat thought, for example, that it 
was possible to localise the emotions, and he* made 
the heart the seat of the warm affections (cf. pp. 625 
et seq.'). 

Bell, the great English physiologist, shared the 
opinion of Bichat in the recognition of motor innerva- 
tion ; and in addition to the names of those, as Wehfr 
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• 

and Bernhardt, who sought for clinical cases, or 
attempted*to devise experinfents, which should “ isolate ’’ 
this Innervations-Gejuhle, we might cite Leyden, Helm- 
holtz, Bernstein, Sternberg, Exner, and Beaunis. 

One or Uvo instanc|s deserve to b| noticed, if 
only to show how fallacious may be the interpretations 
of known phenomena. HelmhtJltz observed that if 
the external rectus, say of the right eye, be paralysed, 
then if the left eye be Hosed, and the partent attempt 
to look to the right, the external objects wilL appear 
to move to the right. The right eye in fact remains 
inmcfv^ble, but the sensations are similar to those 
formerly involved in the movement ; and as the image 
falls upon the same part of the retina as before the 
attempted movement, the illusion is gfOen that the 
external object has moved so ‘as to bring about this 
correspondence. 

Ferrier and William James offer the explanation 
that the left "feye *is moving owin^ to the innervation 
of. the left internal rectus from the same centre as 
that of the right external rjctus.. * Jl'he sensations that 
seem to afford recognition of the innervation are really 
derived from the movement of the left eye. It should 
be noted that if the left eye be opened the illusion 
does not take place. This fact may be utilised by « 
partisans on both sides, but it does not carry an 
effective argument for erther. For in considering both 
theories in turn, it is evident that according to each 
we have simply the case of the fresher, changing 
impressions from the sound eye overriding those, of 
the defective eye. 

Wundt considered the experiment to be in favour 
of Innervahons-Gefuhle. Certainly the mechanism seems 
simple according to that explanation, but no coifclusion 
should be drawn from 'such an argument. There is 
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more force, however, in his remark that if afferent 
sensations alone give us Hhe impression ,of motor 
activity, there should be a close paralfelism between 
sensation and contraction. This isf” far from being 
verified in c^iases of paralysis', ,or in other conditions 
where a ‘great amount of conscious effort seems 
necessary to prpduce ismall effects of movement. 

Sternberg hit upon a very ingenious device. He 
remarked th&t if the phalanges of’the iiidex finger be flexed 
at the ‘first (that iS to say, the metacarpal phalangeal) 
and middle joints, but the other fingers of the hand 
be completely extended, and the thumb abducted, it 
will be impossible, on account of anatomical conditions, 
to flex the index at the third (or distal) joint. But .if 
the eyes be Closed and the attempt be made, one will 
have the illusion that the finger has been flexed. In 
this case also it would be unjustified to assume that 
this motor innervation has been isolated, for there 
is involved as extensive innervation- of muscles which 
are really in process of contraction. 

Weir Mitchell h'as written interestingly on this 
subject, but , I will make no further references at 
present to these researches, for his cases do not 
appear to me decisive. One of the most notable experi- 
. ments of all is that of Beaunis. Struck with the force 
of the argument that part of the impressions were 
formed by the articular nerves involved — an argument 
which Westphal appears first to have advanced — 
Beaunis sought for a part of the body whose move- 
ments might be studied, and where such an objection 
could not arise. The larynx appeared to offer every 
advantage, for here also the experimenter was able 
to eliminate, by the use of cocaine, the sensations 
derived from the mucous membrane. Under these 
conditions he tested the acciTracy of the notes of a 

4 
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tenor singer, and he found that the precision of pitch 
was hard^ altered. 

But f thirilc that we must be very cautious here 
in drawing concitisions. For if we compare this case 
with that of. the man, striking a blow al a punching 
machine, we shall find that 'we have n^e parallel 
conditions, though different senses ar^ involved. The 
estimation of the* effort in singing is aided by the 
sense of hearing. *No tloubt the sensations from the 
larynx help in the 'delicate adjustihent required, but 
those who refer 'the sense of motor innervation to 
afferent impulses are not required to restrict these 
to the paj-ticular set of nerves most evidently involved. 

. One might be tempted to cite in favour of the 
opinions here held the instances set forth lny Ferrier and 
by Muensterberg in support of* the contrary view — viz. 
cases of definite motor activities with anaesthesia, and 
cases of attempts at move'ment though paralysis prevailed. 
These instances weuld be decisive, it seems to me, if the 
supposed conditions could be veritably ascertained, but it 
is difficult to say that with regard Co all sensory impres- 
sions of any kind anaesthesia is complete (cf. p.'664). 

Leaving these great names, therefore, I will endeavour 
to ascertain what it is really that inclines me to belief in 
the Feeling of Effort as a Fundamental Process. 

In the first place the fact that various suppositions are 
made to account for mental phenomena affords, whether 
the explanations be right or wrong, grounds of belief in 
the existence, at least, of the phenomena. If one account 
for what others call the feeling of motor innervation, ^by 
saying. No, that is not due to a consciousness of the- 
excitation of motor nerveg, but, in a complex and some- 
what obscured way, to the excitation of various sensory 
nerves ; then the matter is resolved into a question of 
origins. 
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But in order to pose the problem better, suppose for 
a moment that we turned th^ tables on those who deny 
Jnnervations-Gefuhle for motor nerves ; that is to say, we 
declare : the motor nerves are alone involved in the 
consciousnesib of innervation’, ^explanations quite as 
feasible as those considered on the other side can be built 
up on this hypothesis.*. Thus, for example, a person is 
sitting in his room in profound quiet at night. Suddenly 
a bell rings, He is startled -leven' before he clearly 
realises»the sensation of sound in its specific quality. But 
he might say : what has happened is that an impulse has 
reached the brain, and has then produced an explosion 
which finds outlet through various motor nerves, and the 
Feeling of Effort has arisen therefrom. 

I say that «|n the face of it tiie position thus indicated 
is quite as feasible as thait of the contrary as expressed by 
William James. ^ This, however, only implies the unsatis- 
factory character of our investigations at that level. Let 
us therefore make a clean sweep of suppositions, and 
again apply ourselves to realities. 

For guidance of argument I say that I believe the 
Feeling of Effort is manifested both in sensory and in 
motor innervations. 

Such an experience as that just described happened to 
myself, and I noted it carefully at the time. I believe 

* This position is not put forward as a mere paradt9x. Factors from motor 
sources mo-lify all our sensations. This observation has occurred to many who 
have studied attention, for though their attempt to build up a system by using 
complexes in place of elements is hopeless, yet many of their indications are of 
value when correctly interpreted. Ribot says of attention that its “ constitutive 
elements are motor. In a still wider application of the term attention 
M. L. Billings and J. F. Shepard studied this aspect of the subject ; ** Change 
of Fieart Rate with Attention ” (^Psych. Rev. 1910). All this will be clear to 
those who have read patiently so far. The excitation of a sensory nerve is a 
necessary incident in sensation, but that stimulus impinges on a highly complex 
system, in the development of which <have become implicated all manner of sensory 
and motor experiences and the combinations of these. If, beginning on the motor 
side, the matter were not correspondent with this, then the principle of develop- 
saeul of the brain would incur a complication which jseems unnecessary. 
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that the peculiar F eeling of Effort apart from the specific 
quality of the sensation wa& due to afferent innervation, 
because tlie quality of the Feeliag seemed different. This 
is in fact the formpf argument which alone we can adduce 
when we distinguish two sensations manifestly different. 
It is an application of outsold instrument of Introspection. 

I notice, moreover, that when^one touches an object 
which is too hot there is a feeling, a Sensation, arising 
directly, and there te a feeling arising from the involuntary 
motor storm which is produced by our convulsive start. 
The feelings are capable of Discrimination. 

U happened to me once when a young student to make 
experience in an intense degree of the Feeling of Effort in 
a^ motor storm. I was walking one evening with a lady in 
Melbourne when, it appears, a drunken man suddenly 
surged up and lurched near ^her. In her terror she 
screamed and convulsively clutched my arm. I happened 
to be absent-minded at the moment, and had not seen the 
man ; so that J;he piercing shriek for, help and the frantic 
clutch at my arm broke in on my senses all unprepared. I 
could not decide what to do, for I fiid not know what was 
happening. Yet in various direcfions motor impulses, 
tentative, uncertain, baffled, and futile, ’^ere being sent 
out with intense force and rapidity. F'rom the neighbour- 
hood of the whole length of my vertebra it seemed to me 
that a veritable, escape of force proceeded in suddell , 
disruptive clouds. So .profound was the reverberation 
that there was with this an association of colour — grey. I 
made a note of the occurrence at the time (cf. pp. 55 — 
62, and p. 511, also pp. 85, 95, and p. 527). 

The association of colour impressions could, I think, 
only have resulted from the communication of various 
currents to the nerve 'strands, or at least the cerebral 
portion, usually involved when such colour impressions 
normally occur.* Thers was alsoj no doubt, an implication 
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of various other sensory impressions such as those of 
touch in the regions mbst vi<^lently agitated by the motor 
efforts. Yet withal the main impression tould not have 
been formed, I believe, by any combrnation of sensory 
impressions however intense. ’ , 

Highly accentuated sensory impressions do not reach 
a pitch where they become confused with motor impres- 
sions ; they seem to give way to sensations of pain. The 
two examples that have been not-ed afe typical. In both 
cases the mind was "unprepared. Sddden strong sensory 
stimulation was followed by motor impulses ; but in the 
case of hearing the bell the sensory impressions seemed 
so far dominant that I believed that it was possible to 
observe a distinct Feeling of Effort associated with but 
not identical fyith the specific sensation ; in the other 
case, the motor elements were predominant, and quite 
apart from any direction given to the motor impulses, or 
from any guidance of sensory Impressions, I believe I 
observed a distinct. Feeling of Effort i-n the motor 
discharge. 

Consider again what is meant by intensity, especially 
in regard to those senses — sight and hearing — for which 
we can form a clear appreciation of the objective stimulus. 
Colour and pitch depend on wave length. Intensity and 
loudness depend on amplitude of vibration. The form of 
the wave may be determined by the superposition of 
simple whve structures. So that finally we see that the 
objective phenomena enable us to define the limits of 
variation of the subjective phenomena. When we have 
differences of colour the entire difference of subjective 
appreciation may be considered to be that of the sensations 
themselves in their specific character. But suppose we 
have two discs of the same -colour, but one much brighter 
than the other, is the whole matter to be accounted for 
simply in terms of difference of specific seftsations ? 
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We speak of one colour or shade being more lively 
than another. ^Does not tl^t refer to a recognition of 
Feeling of Effort purely on the sonsory side ? Or suppose 
that instead of a ccdoured disc we have a white disc, or a 
disc that gives an impression of lustre with^as small an 
impression as possible of colour. * Then if we increase the 
intensity of the effect, is there merely some change that 
can be summed up by reference to speci^c sensation and 
to the exclusion of a* Feeling of Effort? It n^ay be urged 
that even this Feeling* is included in what we mean by the 
sensation ; but eveh if it were recognised as something to 
be included the object of this particular argument woulcf 
be gained.^ 

, For instance, 1 do not think we can conceive colour 
without form, or some martner of extensitj^so that every 
visual sensation presents us wjth these factors ; but 
though they are always associated we can readily make 
distinctions. We can vaVy the form and yet recognise 
that the colour,is not altered. 

^It might be contended that if we had a square of red, 
and a circle of red of the same tint, find the same area, we 
have nevertheless two distinct sensations ; and that is 
undoubtedly so ; but we can form the Dis-association of 
the colour from the form in both cases ; we can imagine 
the same square or circle of a different colour, as, for 
example, green, aivi we can form the Association of the'^ 
two phenomena of red in a manner distinct from *that of 
green. Can we then separate intensity from that ? Yes, 

I think we can. We can even say that the intensity of 
illumination of a red disc is equivalent to that of a green 
disc. ' 

The fact that we can speak of two shades of red, as 
being both red, or that we can speak of two discs of red 
and green as both being discs of different colours, implies 
something comnnfon ih the midst of diversity. That 
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something common corresponds to the feeling of innerva- 
tion of the nervous tissue (^rrespondin^. That feeling 
we may call, by definition, the Feeling of Effort'. 

These arguments are strengthened by the considera- 
tion of fatigaae. Given the safoie objective stimulus the 
impressiorvs are livelier to a fresli, active mind than to a 
mind affected by fatj^ue. The fatigue, moreover, in 
regard to sensory impressions is of a, different character 
to that whic;h follows excessive 4motoV' action. If a man, 
as for instance in a berth of a steamer near the screw, 
be compelled to listen to a loud monotonous sound, he 
Experiences a sense of weariness or fatigue, even though 
apart from this sound he be in repose. The character of 
this fatigue is different to that produced by wielding, a 
sledge-hamm^. • 

Again if a man listen to a regularly repeated sound, 
as, for example, the ticking of a clock, he will find that 
now and then a beat seems to* drop out. This may be 
in part due to fatigue of the actual jsensp, even though 
we account for the associated motor effects involved in 
directing the attentioc to the sound. 

At least the effect is quite different to that experienced 
when some motor apparatus, such as a co-ordinated set 
of muscles, rapidly repeats some tiring movements until 
there is a pause necessitated by the need of recupera- 
. lion. 

When fatigue, as the result of prolonged exertion, 
is considered, a distinction seems possible between the 
fatigue of the senses which popularly we refer to as a sur- 
feit, and the fatigue of the motor apparatus which we call 
exhaustion. In all these cases, however, it must be noted 
that the motor and sensory spheres are intimately asso- 
ciated. The languor or “-neurasthenia” following a period 
of “ over-tension ” or “ high pressure,” may be partly due 
to excessive aflferent stimulation, *or partly to excessive 
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motor action, or to fhe deterioration produced by the lack 
of proper exef<^se,* or to changes *in the constitution of 
various cdnstitilents of the body. 

The case of shc^k involves too many obscure circum- 
stances to afford us anj^ decisive criterion.^ It may be 
said, however, that in cases of ‘shock, involving motor 
effects mainly, as for instance in ov«r-electrification either 
produced artificially or by means of a thunderstorm, 
there seems to be a flistinct separation from eases where 
the senses are suddenly overwhelnred as by dazzling 
lights and deafening noises. The actual physical causes 
of sh«ck, however, may not have a clear and direct rela- 
tion either to motor or to sensory stimulation in excess. 
Apd evenm those cases where the activity following the 
causes of shock has beert mainly motor^ how can we 
prove that the consequent feeliiig is not due to afferent 
stimulus — not necessarily referring to the “ five senses ” 
— occasioned by the alter&d conditions prevailing in the 
body ? 

The experience of mistaking the bar of aluminium for 
a bar of lead may possibly be e«plained without the 
necessity of supposing a knowledge, or feeling, of. the 
storing up of energy. I do not mean to imply that such 
an explanation would be a good one, or the true one ; but 
those who deny altogether the feeling of motor innervation 
might argue ; the jvhole process of storing up the nervou^ 
energy necessary for motor activity is unconscious. All 
the impressions that our senses convey to us respecting 
an object, together with all that Memory holds respecting 

* ThcT following description due to Milton seems to show fine results of intro- 
spection, but it might apply either to srensory, or to motor, over-excitement : • 

And every eye 

Glar’d lightning, and, shot forth pernicious fire, 

Among the accurs’d, that withered all their strength, 

And of their wonted spirits left them drain’d, 

Kxhaustedj spiritless, afflicted, fall’n.” 

• Paradise lik. 
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that object, produce in the mind certain judgments 
respecting it. The term “(judgment ” i^ he^e used in a 
wide sense, and does not'imply the formal* expression of a 
judgment, or even its specific recognition as a judgment. 
When ther»''ore the intention" is formed to lift an object, 
for example, a mechanism is set in work which prepares 
the necessary motor energy. But all this is unconscious. 
When the motor energy is discharged that act is also 
unconscious, and the feeling of'*surpVise that may follow 
in a certain case is'formed of combinations of unexpected 
sensory effects, and the secondary effects also of judgment 
in the new situation (cf. pp. 702, 703). 

Here it may be conceded that there is a means of 
estimating the amount of the stored-up energy ; but the 
means of estimation may not be by direct reference, it 
may be indirectly by reference to the sensory influences 
from the object and from various associations connected 
with it. Even if we think otherwise, how can we prove 
what we believe ? How can we separate from all the 
complexity of our impressions some definite criterion as to 
the direct effect in consciousness of the nervous discharge 
along the motor nerves ? 

We see also that Weber’s law does not help us. It is 
true that we can estimate so far as to say that one feeling 
^of motor innervation seems to correspond to twice as 
much objective load as another. But the question is not 
thus settled. How do we kno\/ that this estimation is 
not really by means of combinations of sensory effects ? 
Manual training, as for instance in the gradual refinement 
of the skill necessary to bowl a good ball, implies increas- 
ing accuracy of measuring the output of motor energy, 
and therefore of the amount stored up for the purpose of 
sudden release. But it does not seem possible to show 
definitely that the operation of storing up the energy may 

not be automatic and unconscious' when the conditions 

* 
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have been determined by the consensus of all the sensory 
elements invol'^d. 

Of course ^milar difficultiee are presented to the 
upholders of contr^y views. 

In fatigue it seems to me that a means of determination 
may be found. Consider,* for a “moment, a simple case. 
A man delivers a blow at a “ puiiching machine.” He 
delivers it, let us say, with great force and accuracy and 
also with a certain jdyous* elasticity, which is ji manifesta- 
tion of the Hedonic principle. Suppose that he continues 
to punch until he ^s very tired. Then suppose him to 
rest for a time, and then to get ready to punch once more.* 
Now the sensory impressions are not greatly altered, but 
thgre is a difference in the feeling of preparation of the 
necessary muscular effort,® and a different also in the 
feeling accompanying the delivery. Even hure it might be 
said that, though the sensory nerves usually considered, 
those of sight particularl;^, are not greatly disturbed yet, 
the sensory neyves.from the muscle^ are tired, and the 
feeling of fatigue is due to their changed condition. The 
condition itself may be produced* by excess of waste 
products in the nervous apparatus.* 

But since the fatigue affects the leelifig of stored-up 
energy before these nerves are stimulated anew by the 
actual experience, the school that rejects “ Innervations- 
Gefuhle ” would rt^quire to suppose that the amount of 
energy is estimated by tentative communication^ along 
the motor nerves and thence, by reflex, along the sensory 
nerves. Those who maintain Innervaiions-Gefuhle might 
say that such tentative communications took place with 
direct intimation in consciousness, or at least that fhe 

* Here certain researches of physiology are of distinct value. Bowditch has 
established thaf sensory nerves may function for long periods without perceptible 
fatigue: ** Note on the Nature of Nerve Force” (^/ourn, of Fhys, 1895) and 
Nachweis der Unermiidlichkeit der ^Saugethiernerven ” {^Dubois- ReymoniFs 
Archiv, 
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storing-up of energy following sensory impressions was 
not unconscious. 

Were the explanations of the sensory school suscep- 
tible of proof it would not seriously disturb, although it 
would modify the expression' qf the positions set forth 
in this exposition. The only difference would be that 
the Feeling of Effort on the motor side would be arrived 
at by a mechanism which might be contemplated as 
indirect, but which in its effec'is in 'consciousness gives 
no indication of that kind. 

An argument which seems to me to have some force 
is the following : Bearing in mind, in regard to ordinary 
sensation, the dominant character of the central excita- 
tion; and considering also what has been said, in refer- 
ence to localisation, that we should imagine not special 
centres or seats for powers and functions, but a wave of 
impulses passing through the brain and affecting certain 
strands and regions more than others according to the 
nature qf the ideas and activities involved- ; we may now 
contemplate a case where motor activities occur as part 
of a sequence of associations. 

For example, a man may fail to remember a figure of the 
lancers, but if he actually begin to dance then all the steps 
come back in turn. Or an actor may have iorgotten a 
part which he used to play ; but if he proceed to repre- 
sent it on the stage he may remember it. Motor activities 
then niay become part of a stored-up system of ideas 
forming associations with new presentations. Hence 
we may have these as part of the antecedent factors 
in forming the new instantaneous resultant of mind. I 
. believe that the feeling is usually comprised in part of 
impressions from afferent nerves ; but I also believe that, 
analogously, we have usually in sensation influences 
derived from motor sources. When there is a distinct 
movement of attention in regard .to a sensation, then in 
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the adjustment of Vll the bodily conditions favourable, 
there is involvtecj a complex of mbtor activities and also 
consequently of afferent and efferent impulses, even 
though {here be n» clear expression of these in con- 
sciousness (cf.^p. 686 and p.» 704 ). Endeavouring therefore 
to form a picture of the successive movement of the wave 
of central excitation, it seems at least simpler to suppose 
that just as the excitation of one central part is the corre- 
lative of an immediate effect in consciousness,(sensation), 
so the excitatio.n of a dontiguous central part is the«corre- 
lative of that effect In consciousness (motor feeling) which 
undoubtedly occurs. 

Evi(fently the question is not one wherein a thinker 
cap dogmatise with advantage to philosophy. After 
considering as carefully ^ possible all the arguments 
that I could find of great authorities and contra, 

I have been forced to think them all illusory ; and 
I seem to come near a coftclusion only in the considera- 
tion of fatigue, and of intensity, and of the impression 
formed in my mind by such arguments from Associations 
as here given and by the whole tre«d of this exposition, 
and in careful introspection,* particularly of such exeep- 
tional experiences as I have related in this*chapter. 

It must be observed that if the question were decided 
only on one issue, it would by no means follow that 
the distinction copld only apply to such a case. Th^ 
supporters of the purely sensory theory deny the 
manifestation of Innervations-Gefiihle altogether. If that 
Innervattons-Gefuhle could be distinctly proved in one 
case, then it would be safe to assume that it had its 
influence in other cases of motor activity where Its 
presence had been claimed. 

The most reasonable conclusion appears to me 
that, just as in the case of sensation the stimulus of 
the sensory nerve hks* been a nece^ssary condition, 
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but the matter of ultimate importance is the effect 
upon the brain, and this effect migh^ be observed 
though in a modified <■ manner when the peripheral 
element has ceased to have function,; so, on the motor 
side, the m^in factor is the- central nervous activity 
which directs the motor output, but which can also 
be manifested when -that output does not follow the 
normal course. Here at least we have an hypothesis 
which affords an explanation wf all we have observed, 
which'implies the simplest principle of development, and 
which is consistent with every circumstance. 

If the reader fail to acquiesce in these arguments, 
or if he decide for the contrary hypothesis, the 
matter may not even then be disposed of. For it w,ill 
doubtless be„ understood that the question demands 
the most careful and -delicate introspection, and that 
before forming a judgment it is well to have the 
matter continually in mind over a lengthened period, 
and to test it in as great variety of circumstances as 
possible. 

In this way masay features at first obscure will 
become clearer, but with the very clearness of view 
the difficulty of the problem will become more and 
more evident.^ 

► * In the course of the discussion so many references have been given that there 

is no need now greatly to amplify these. The following, however, will be found 
very interesting : “ The Sense of Effort ; An Objective Study,” by Waller 
{Brain^ 1891); also “Functional Attributes of the Cortex,” by Waller {Bram, 
1892). Angelo Mosso, in various writings ; Mott (^Journ. of Phys. 1894) ; Loeb 
(PfliigePs ArchiVi xlvi.) and a number of others have worked at the matter on the 
physiological side, Sternberg’s work is of especial interest : “ Zur Lehre von den 
Vorstellungen iiber die Lage unserer Glieder” {Ffugor's Archiv^ xxxvii.). The 
great psychologists, Wundt, Funke, Hermann, amongst many others, deal with 
the subject. In America E. C. Sandford and J. Dewey {PAtl. Rev. 1897) have 
expounded the matter. Amongst those who have favoured the Sense of Motor 
Innervation, Maine de Biran was otie of the first to call attention to the signifi* 
cance of the question. Of late writers, in addition to those mentioned, Sully, 
Fouill^e, Marillxer, accept the principle ; while to the list of formidable names 
of those opposed may bq. added E. Feillaube dnd I, P* Nhel, 



CHAPTER VII 

GENERAL SUMMARY OF R^SON 

• 

The whole of the preceding exposition may be regarded, 
as aif apalysis of Reason. Therefore Reason might be 
defined as the continued combination of the Funda- 
mental Processes of the mind so as to arrive at 
results in accordance with the conditions of the external 
world. 

But such a definition^ requires to be expounded so 
that we may form a notion of the manner of such 
combinations. • In* view of the Complexity of the 
matter that now arises we may have recourse to a 
graphic representation founded oif Jthe actual structure 
and constitution of the body and particularly of. the 
nervous system. 

Upon this system let a force impingd, and let it 
find a representation in consciousness, as, for exampl^ 
a sensation. Th^ sensation, if powerful enoygh, is 
accompanied by a Feelirtg of Effort. 

The tendency is for a disturbance of the system 
to find an outlet in motor activity. The form of activity 
is determined by a recognisable Impulse accompanied 
by a Feeling of Effort. 

This elementary schjeme, however, is only to be 
regarded as an aid to exposition in an intricate subject, 
and we now proceed to consider it in more complex 
development. 

II — 22 


215 - 
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Conceive then a system containing a vast number 
of forces mostly held in ecjuilibrium. . pn this system 
impinge various forces of space, that is, of the external 
world, which form Immediate Presentations in con- 
sciousness. *• Even though cajjqble of being expounded 
into a great complexity of separate factors, yet at each 
instant of Tii;ne the total of such impressions is 
summed up as a Unit. Its effect 'upon the system is 
continued after another Unit Vias made its impression. 
The ‘internal forces of the system also, never in 
complete equilibrium, are producing various effects. 
At each instant of Time there is a resultant of all 
these. Certain impressions from without , and from 
within may have no effect in consciousness. But a 
repetition of *’mpressions or a strengthening of impres- 
sions formerly too weak to produce an effect may at 
length result in consciousness. An effect in conscious- 
ness has not only its specific character as an Immediate 
Presentation, for •-example a sensation, but it may 
be accompanied by a Feeling which is not identical 
with the specific ch^facter. It may be that this Feeling 
of Effort is not perceptible ; but by repetition, or by 
increase of force, it may become perceptible. In that 
case it is Fundamental. Like external forces acting 
^ on the system tend to produce like effects, and the 
response of consciousness is affected by a recognition 
of Agreement. As, however, the recognition is made 
more manifest by an interruption of a movement, we 
find in that case the Negation of Agreement, and in 
general it is more convenient to speak of this process 
which we call Discrimination. 

Though the mind recognises an Immediate Presenta- 
tion as a Unit at each‘ instant of Time, yet that Unit 
and a succeeding Unit are bound in an inevitable 
relation of which the mind , has consciousness and the 
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term Association applies to all s.uch relations. There 
are variqys l^ftors on v^liich the strength of such 
Associations depend. A strong factor is immediate 
succession, but a Stronger factor may be derived from 
emotional accompanimeftts. Sensations raa^^ be accom- 
panied by an Het^onic sense. 

It may be that this is imperceptible Aintil the sensa- 
tion is frequently*, repeated ; but, according to an 
analogy before used;, it must be coysidereS that with 
every sensation there is an Hedonic influence which, 
even if not perceptible, nevertheless affects the resultant* 
in th% Blind. When the Hedonic sense is perceptible 
it is Funciamental. 

•A Unit once experienced may be revived by Memory, 
so as to have Associations, though less vi^id tRan in the 
original experience, with other iHeas ; and Associations 
may take place betweei\ such ideas and Immediate 
Presentations. The fact of Agreement and of Associa- 
tion implies GSnerdlisation as a Fundamental Process ; 
and then inevitably arise also symbolisation and classi- 
fication. Considering now tjie resultant of the system 
at each instant of Time, we find its direction marked 
by Impulse, accompanied by a Feeling of Effort when 
the resultant finds expression in direct arid powerful 
muscular exertion. But as, when the intellectual liffi, 
becomes more and more developed, there is found an 
increasing extent and freedom of Association of ideas, 
so in the outgoing Impulse there is found an increasing 
extent of combination of Impulses .which have to the 
actual outcome in motor activity a relation analogous 
to that which ideas hold to actual ’experience. In this 
play of the mind each of the Fundamental Processes 
has its reverse or Negation. 

Such is the general, statement of the activity |)f the 
mind. If ' the statejnent appear somewhat colburless 
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and barren, the explanation lies in its generality. This 
implies no vagueness or incompleteness; op the con- 
trary. And just as a general theorem in mathematics 
may appear at first more vague add less interesting 
than some special example, until at length it is seen 
in operation covering that example, and is then beheld 
as far more fecund and more powerful in influence 
than any of its special cases so fhe true importance 
of this analysis pf Reason will be found by reading 
it in the light of all the examples that have hitherto 
• been given. 

The natural operation of the Fundamental Prodesses 
themselves, in relation to actual experience) give rise 
to a great number of secondary positions ; and we 
thus build u^^ what we know as Ego, Will, Abstraction, 
Symbolisation and Generalisation and Classification 
in an extended sense ; Fancy, Imagination, Specula- 
tion ; Research and Discovery. 

With regard to Research it has hajjpened that we 
proceed by throwing out hypotheses, and hypotheses 
are really only the complex analogies of what in the 
simplest form is the Association proceeding from Agree- 
ment, possibly an erroneous Association due to the 
defects of our Discrimination. 

■r. Now the question of verification or testing these 
hypotheses is not dissimilar to that of verification in any 
set and determined problem. The great special factor 
of research is therefore the setting forth df good 
hypotheses. 

> The criterion of a good hypothesis may be thought 
difficult to define, for we cannot know that it is good 
until we verify it. Yet by deep study of the world 
we find in it certain correspondences, and regularities, 
“laws,” which assure us that the true explanation of 
phenomena will eventually -be ^sortiething more simple, 
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more symmetrical, •and more fecund of new suggestions 
and discoveri^B than our previous, view afforded. 

ObserX^nce »of these prmciples makes the difference 
betweert a good hypothesis and a mere futile guess. 
As the first hypothesis ipay not be right we see • that 
to the reasoning, or di^overing, mind there, arises the 
advantage of imagination, energy, order, of familiarity 
with the subject oijly to be attained by immersing the 
mind in its facts and*relatiions. ^Ve see too the necessity 
of piercing deep in regard to the subject, and also the 
advantage of knowing facts and relations from other 
realms that may serve to offer explanations of difficulties# 
Hen’ce we arrive at a true test of specialisation which 
is /lot necessarily that of a restriction to formal limits set 
forth by others, or of the freedom of contiguous domains 
marked by others ; but rather an^explora^n d'etermined 
by the veritable nature of the problems themselves 
in relation to the qualities and acquirements of the 
investigating njind.^ , 

All these matters must be considered in the study 
of* Reason. Even in the ordinary course of life, and 
apart from scientific inquiries, wft find nevertheless 
the occasion for research, for the discovery of* the 
unknown ; for a good reasoner is not thought to be 
one who merely tests the arguments of others to prove 
or disprove their intrinsic consistency. 

In the scientific realnj we find also the paramount 
importance of the mastery of technique. This offers 
means of testing hypotheses which otherwise float in the 
mind as tentative and ill-defined. The actual testing 
offers new suggestions, and high technical skill will #be 
found to have a valuable effect* on energy and even on 
the true use of imagination. 

Finally, all these principles will be seen to be vivified 
in actual experience, and it may be observed that every 
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exercise of Reason, from the closest cr>iicism of argument 
to the most determined analysis of a pro/olem, or from 
the casual almost autopiatiV: operations' of ‘ the daily 
round of life to the subtle and airy imaginations of 
the thinker ^or the poet, are, all expressible in terms 
of what have "been here set forth as the 'Fundamental 
Processes, , 

If this be, hbwever, an exposition of Reason, there 
still remains in the mind the desird to find the matter 
expressed in some succinct and ' tangible form. The 
problem becomes of extreme difficulty, for tangible here 
•really means popular, and that word implies a certain 
looseness of expression and at the same time a pVinciple 
of easy applicability. Succinctness implies great gener- 
ality, but does not dispense with the need of exactitude. 
We must, thetV'fore, attempt to hold within the limits of 
a definition some principle that will apply to the highest 
forms of scientific reasoning as well as to the most current 
modes of passage from one set of ideas to another. We 
must exclude mere aberrations, for otherwise the whole 
discussion becomes fptile. But we cannot exclude false 
reasoning; for how’is it pc/ssible in a mere definition to 
offer an infallible test of right or wrong ratiocination, 
and how can we remove from our purview so much that 
occupies our attention in debates of importance ? 
s All these considerations show that the definition 
should be treated sympathetipally, and that a certain 
latitude of language must be allowed. I will .in the 
definition, therefore, speak of “ facts,” not necessarily 
implying that they are established truths, but taking 
this as a useful word more elastic than objects and more 
easily understood than awy cumbrous phrase expressing 
relation of objects. The word “ normal ” will be used 
simply to exclude aberrations. It would not be well to 
refuse consideration to the errors, say, o£ the colour blind, 
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Such persons coulck reason quite intelligibly in their own 
company ; anci if it be objected that their conclusions 
would suWsr from lack of ^Discrimination, the reply is 
that at ft certain level we are all liable to that failure. 

Therefore we say that, a man may reason correctly, 
given defined conditions, or in regards fo, a certain 
environment, and' may reason yicorrectly when the 
conditions or the ejivironment vary. * 

Finally, therefore, with all these provisos we may 
sum up by stating ;• Reason is tha mode of rnental 
activity which consists ifi proceeding from fact to 
related fact in accordance with the normal exercise o£ 
the miild and in conformity with the conditions of the 
environment considered. 

THE FUNDAMENTAL PROCEStSES CONfelD^lRED IN 

REGARD TO A DYNAMIC MODEL 

• 

Throughout the preceding exposition, though the 
necessity of the Fundamental Processes has been shown 
in* each successive incident of the^progress of the mind, 
yet it will gradually have*becomt? apparent that they 
are not similar or co-ordinate, or, as wc may say'in a 
manner to be understood, not all on the same footing. 

It was well not to express this at the commencement, 

because we were introduced early to subtle notions and 
• . . . 

to a manner of exposition not familiar. 

Now, however, we may take a review, and, for the 
sake of that illumination necessary to progress in Psycho- 
logy, indicate at least certain features of distinction. 

Time and Space, though inseparably bound up jvith 
such Immediate Presentations as Sensation, are yet' 
something distinct. Wef gain .the impression that they 
are conditions of the world in which we live. Certain 
philosophers ha,ve atkeoipted to explain Time by means 
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of Space.^ But this is futile. It i#5 more feasible to 
explain certain aspects of Space by meais of the inter- 
vention of Time, as we have seen in * the analysis of 
Externality. Yet, withal, in their simplest modes Time 
and Space seem to be unanalysable. 

The Hedonic principle, agaii^, may not appear essen- 
tial to the mere mecl^anism of reasoning. Certainly we 
cannot exclude it, for it is part of our world ; and, as I 
once heard a philosopher say,, aftar deep thought, in 
answer to a question of mine, “ I . believe in the neces- 
sity of the world." The Hedonic principle, while a 
necessary part of our mode of existence, may, however, 
be regarded as a boon of Nature ; for it is the ultimate 
touchstone which shows us that a universal 'pessimist 
philosophy is false. 

The principle of the Unit we saw also to be an inevit- 
able condition of the mode of action of our mind : it is 
a Fundamental Process. But it is not a Fundamental 
Process in the sense that it is recognised by way of 
Immediate Presentation, but rather it is a necessity, dis- 
covered in analysis, of the limitation of our powers. 
This principle then “stands <^on a plane different from 
that of Sensation. It is a condition of action, a condition, 

* I take the following from J. M. Stewart’s “Critical Exposition of Bergson’s 
Philosophy” (1911) : 

^“The idea of number, even of abstract number, implies the simple intuition 
of a multiplicity of parts or units exactly similar to each other. They must all, at 
first, be grasped as side by side, and then, by a synthesising act of mind, added 
together. It is in space that this juxtaposition of units takes place. All explicit 
counting, presumably, whether it be numeral or ordinal, involves the holding of 
a number of exactly similar units in one moment, in a ‘ now,’ before the mind — tie. 
it involves the idea of space.” 

Fr^m my own standpoint I will say that herein is involved a failure of analysis 
of counting, on which is based an incomprehensible argument of the relation of 
Time and Space ; and from the standf^oint of Bergsonians I would ask : Is it by 
such ratiocination, even if they themselves are content, that they can hope to bring 
the light to others ? And do they appreciate the whole character of the move- 
ment of the mind by which a chasm of darkness is to be traversed by means of 
that psychic vehicle — i.e. ? 
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again, not found large in the structure of the objective 
world, but in Ihe nature of our minds. 

The SftnscT of Effort is ‘essentially a part of mental 
movements correlated to the nervous activities in- 
volved in consciousness ; .therefore, as for instance when 
related to Sensation to fnnervatums-G^fuhle, we 
may take it as included in the* whole psychic state 
corresponding. Certainly it has been ifecessary, for the 
purpose of our ana^sis^ clearly to define it^as a Funda- 
mental Process, anch to exhibit it. in this character 
subsequently as a« element of synthesis in building up 
the pourse of thought. But now, having before ou» 
eyes a "dynamic model of the working of the mind, we 
may consider the Sense of Effort as an incident, though 
an inevitable incident, of mental operations. 

The recognition of Agreement mig^ also, for the 
purpose of simplifying the dynamic model, be included 
under the heading of Association as forming, in con- 
junction with ^a rnode of Memory a certain form of 
Association. 

* Negation occupies also a position not co-ordinate 
with that of any one of the othef Fundamental Pro- 
cesses; for it applies to all, and in the dynamic model 
may be represented as the reversal of any .action. 

There is in this view now left to consider : Im- 
mediate Presentation, Memory, Association, Impulse, 
and Generalisation. , • 

With the first four of these we can form" an image of 
a mental process corresponding to the simplest dynamic 
model.. 

The Fundamental Process of Generalisation leads 
inevitably, as we have seen, to symbolisation and 
classification, and these faculties, playing on the whole 
of the diverse objective world, enable us to branch out 
from the simplect mental act (still using the dynamic 
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model) to the vastness of that comptexity which forms 
our complete psychic life. 

We are now in a poS|itioA to reply t^ ’two* questions 
of quite opposite tendencies which ^ay possiMy have 
been posed in the form of objections. The first would 
dwell on the cFftiracter of the total world oCthought — its 
complexity, heterogeneity, obscurity, lack of definition, 
as well as the exceeding vastness of, the range and the 
diversities \yithin any limited scope^of that range ; how 
is it possible to express all this" in terms of a few 
Fundamental Processes? 

“ The other would indicate the expectancy of finding 
something in the ultimate mechanism simpler tlfian the 
display of our Fundamental Processes ; for how other- 
wise do we deal so familiarly with Reason, and how do 
we express* its ^orms so, as to be intelligible to minds of 
no great development ? 

It would not be reasonable to say that these two 
tendencies contradic.t each other, and tha.t the truth lies 
in the. middle ; that is merely a forensic-judieial way of 
settling questions. , 

Both the position's indicated contain a basis of truth. 
We have already seen how the vast whole of thought 
falls within the operation of these Fundamental Pro- 
cesses, the impression of complexity being given by 
syntheses of these processes in conjunction with the 
diversity of objects ; and we .have already replied to 
those who on a confused view of simple forms .might 
consider the list of Fundamental Processes excessive. 

But now again, in this manner of holding up a 
dynamic model and of regarding the Fundamental Pro- 
cesses as not being all .on the same footing in that 
regard, we arrive at a clear appreciation not only of the 
difficulties but of the explanation. 

In other words, just as in the exposition of Externality 
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we did not fi^d Obmmon Sense abolished, but simply 
rendered more and more perspicacious; and as in the 
consideratfpn bi Will we sfill paid respect to the inde- 
feasible demands o^ Common Sense ; even while in both 
cases doing no violence lo the true doctr^e of ideas, 
but illuminatmg it and rendering* it both fffbre* consistent 
and more subtle ; ‘ so here in dealing with Reason at 
large we may find a nexus between an Idealism imbued 
with the most ex^uisil?e delicacy of analysis and a 
Cpmmon Sense that •sees essentials in the gross, v 

And in this view, and* with all the provisos and 
conditions already mentioned, we repeat the definitiorf 
already ^iven : Reason is the mode of mental activity 
wjiich consists in proceeding from fact to related fact 
in accordance with the normal exercise of the^mind and 
in conformity with the conditions of t>e environment 
considered. 

The task of Psychology, and ultimately of all science, 
consists in illymiriating this staterryent, in exemplifying 
it in diverse instances and in all manner of combina- 
tions, in rendering its terms pra:ise and showing the 
relation between the objects of its reference. Those 
accustomed to the methods of mathematics would express 
the matter as : Showing all the modes of application of 
the general proposition ; the Evolutionist might say : 
Developing the b^sic phrase. 



BOOK III 

DE VELOPMEl^T 
CHAPTER I • 

REFERENCE TO LOGIC AND CLASSIFICATION OF ERRORS 

Had Aristotle in his analysis reached down to the 
Fundamental Processes of the* mind, then logic, as we 
have since knoryn it, w.ould probably never have been 
created. Aristotle’s analysis, however, was faulty and 
meagre ; and once the form of the' syllogism became known 
and studied, it was, inevitable that the subject should 
be developed even into the fantastic shapes that tease 
our brains in the textrbooks of logic. 

No great thinker ever ' found logic of any real 
service. Two elspecially can be cited, each remarkable 
in his own way for extraordinary keenness and activity 
of intellect, who expressed themselves with impatience 
in regard to formal logic. These are, Dean Swift and 
John Hunter; great original minds. It is in the domain 
of research, in the absence of suggestiveness or stimula- 
tion, that logic must confess its failure. In the more 
restricted field of the examination of the truth of pro- 
positions the question becomes more trivial. If a man 
cannot follow a well-reasoned consecutive argument un- 
less the propositions be put into syllogistic form, then he 
will be incapable of putting them into this form himself. 

No one reasons in syllogistic- form, just as.no one 

7*6 * * 
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reasons ordinarily in the terms and formulae of symbolic 
logic. Certainly propositions carr be expressed in the 
form of s^logli»m ; and so Can propositions of a remark- 
able kin'd be expr<^sed in terms of symbolic logic ; but 
these are special exercises, in the one cas^ too barren, 
and in the other too *abstrustf, to be helpful in the 
ordinary conduct of the mind. • 

No man who has nurtured his mine? on formal logic 
has ever produced aftythkig on that account^ There is a 
style of mere pedanti*y and futility irr the argumentation 
of one who has studied greatly on these lines. Indeed 
nothing is commoner than to find faulty reasoning at 
the very threshold of logical expositions. 

, For example, in the syllogism : 

All men are mortal. 

Smith is a man, , 

Therefore Smith is mortal, 

it is often argued thit the last proposition is of 
necessity contained in the first, since it could not be said 
that all men are mortal without examining into the 
special case of Smith. But that rr^y not be true. 

To avoid long argumefit, suppose that we had the 
syllogism ; * 

All men in the conciergerie will be guillotined 
to-morrow. 

Smith is in, the conciergerie, 

Therefore Smith will be guillotined to-mdrrow. 
Here. we may have been able quite well to make the 
first statement without knowing of the existence of the 
third; or even of the existence of Smith in the second 
proposition. But when in another fashion we discover 
Smith, so as to be able to make the second statement, 
then the conclusion follows. • 

By help of a little adaptation, as by an intermediate 
form, we could* show jbhat similar reasoning would apply 
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to the first syllogism. And here it 'may be remarked, 
by the way, that the method of elucidation here exhibited 
does not itself depend on S>yllogistic forms, nor could 
it have been suggested by their study, ' 

In fact, the syllogistic form has covered up the essential 
reality of the' case. We may know that all men are 
mortal, because life depends on physical structures which 
are mutable,- and which are so conditioned that the 
mutations that arise must at lei/gth cause decay. Smith 
has sych-?, nhysical structure. Smith will decay. 

It may be objected that here the reasoning is not 
inevitable. But in the examination of reasoning itself we 
have seen that even the most fundamental reasoning is 
not inevitable beyond the inevitability of the constancy of 
the world as known to us. And the lack of the inevitable, 
if such ther’e be<^ accords^-better with the real condition of 
our knowledge than does the consistency of the empty 
forms of the syllogism. 

When we examine into the syllogism in the manner 
here .proposed, we find that, just as in the biological 
world since Darwin, we are impelled to seek a classification 
which is a true classification because it is the veritable 
exposition of the natural history of the subject. 

In order to observe in how far we must seek realities 
in regard to the syllogism, let us contrast two examples. 

,Jn the first place we may say : 

All B’s are C’s. 

A is a B, 

Therefore A is a C. 

Here is a proposition which is formally true, but which 
doesmot educate the mind. 

But suppose the syllogism ran : 

All mammals are viviparous. 

The Ornithorhyncus is a mammal. 

Therefore the Ornithorhyntois is viviparous. 
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We observe one# that to establish the first proposition 
requires a profound acquaintance not only with the actual 
condition^ ftf tHe^animal wortd, but also with the mode of 
evolution l^y which changes at various stages have been 
produced. Similarly witti regard to the second propo- 
sition we m\ist, while ^bearing* in minii^tlie previous 
knowledge, give due weight to tbe various factors that 
determine the place^of a special example fn a classification. 

All this, which r^ers 4:o a real chapter in^ the history 
of science, inyolves n'esearch, and the right^^^ncj,usion 
which has destroyed the falsfe assumptions indicated above 
has opened up clearer vistas in the wondrous realm of 
organic' development. Here we are far from pedantic 
ju^glings with syllogistic forms. 

The syllogism never •gave the power to detect the 
source of errors. Thus during ^the Mi^ile ^Cges when 
the syllogism was held in honour the minds of men were 
subjugated by what we •have here called Authoritative 
Association. Jhis.was a real disability of which in the 
foregoing exposition we have indicated the natural history. 
But those who encountered it thgreupon allowed their 
reason to fall paralysed, aYid theif conclusions, as for 
instance when they thought that they had refuted 
Columbus or Copernicus, were ridiculous.. 

An elaborate examination of logic according to the 
principles of this wprk would involve reducing all its forgis, 
and all its examples of erjror, to terms of the Fundamental 
Processes. This would be tedious, and of doubtful utility, 
for in the variations of the syllogistic form or in the errors 
derived from the faults of any form* we do not exhaust the 
subject ; we do not thus discover all the sources because 
we do not enter into the veritable character of reasoning 
and the cause of possible failure^ 

A much more fertile field would be opened up in the 
proposal, disregarding^formal logic altogether, to ascertain 
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such a classification of errors as wouM in^llibly include 
them all. The rescEfrch of this problem would lead 
beyond the scope of the present volume, but some of the 
principles involved may be here considered. 

Bearing in mind the manner of progress of the mind 
from resultant £0 resulta'nt along* a path that determines 
the relations, we could represent every error as an error 
of association. ” Accordingly in thw course of exposi- 
tion we have met with examples of what have been 
called- Irfi'p’dsive Associatioh, Repercussive Association, 
Authoritative Association, Involved Association, and 
‘Weak Particular Association. f 

Involved Association is where a, b, c, d, e, are present, 
and the effect e is attributed to a, b, c, which may have 
nothing to do with it. Thus in medicine various incanta- 
tions have'been used fr<am time to time along with actual 
drugs, and the B with which the physician announces his 
prescription is said to contain a corruption of the symbol 
of Jupiter whose aid was invoked. Now the patient, and 
probably the physician, during many centuries attached 
some healing virtue to the invocation or incantation, but 
this may usually have been without effect. 

This form oi” error is really common, as may be seen 
from the pains taken by acute minds to avoid it. I 
remember a curious instance where a lecturer, exhibiting 
an apparatus for regulating the supply of chloroform to a 
patient, had two vessels painted red and blue respectively ; 
he was careful to explain that the apparatus would work 
just the same if these were made blue and red respec- 
tively. 

Weak Particular Association occurs where a Generali- 
sation is known, but where some Association that really 
falls within its scope is not well remembered. An 
instance may be given thus. • In searching for tubercle 
bacilli a suspected specimen is subntitted to various 
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processes, incljidingf staining and washing with dilute 
sulphuric acid. The tubercle bacillus retains the stain in 
spite oftl^e treatment with ;>he sulphuric acid, and it is 
hence spol^en of as ‘‘ acid-fast/*"" Now the bacillus of 
leprosy is also acid-fast,’’ J3ut as it is rarely met with the 
student* mighf at once cpriclude that a m/Crosoopic slide 
showing bacilli staihed with carbol-fuchsin, and acid-fast, 
indicated tuberculoses. If the bacilli in" question were 
really due to leprosy ,^the error might be described as due 
to Weak Particular Association. • 

It is evident in this case that we might say that if the 
fact respecting leprosy had been known, the error would * 
have be%n due to failure of Memory in this particular 
resjpect. I'he error might even be referred to as due to 
what we have called Impulsive Association ; or it might 
be ascribed to incomplete, or to Intricate glassification. 

There is nothing contradictory in all this, a^d that 
fact well illustrates the intfer-relation of the Fundamental 
Processes. If, jFor example, the classification had often 
been insisted upon with demonstrations in the laboratory, 
but the student had been unable^ to recall the facts, 
then the error might be conveniently ascribed to faulty 
Memory. But if a student of excellent Memory had not 
had his attention explicitly called to the chances of error, 
although in some other relation he had been made 
acquainted with the, fact that the bacillus of leprosy was 
acid-fast, then it would be convenient to speak* of the 
error as that of Weak Particular Association. 

What we should seek for in the study of errors are 

those sources of error which may be eliminated or at 

least clearly indicated. Suppose, for example, that a 

public speaker should declare# that a nation is great 

because its power is dreaded, and that he should also 

point out that its system of taxation is mainly indirect, 

and that he concluded ' therefore that the only road to 

* ^ ^ # 

II — 23 
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greatness must lie through indirect tjixatipn ; the propc 
sition would seem questionable if not absurd. But if a 
this be said with a noble voice, with what is calle 
eloquence, with forcible asseveratio.n, and with a vas 
array of figures and instance.'-, and if the conclusion b 
also stated in manner to appeql to national pride, thei 
it is possible that the argument may be deemed not onl; 
justifiable, but inevitable. 

An examination of speeches' of the kind, even in grea 
asseinblffer- will often reveal the whole category here se 
forth of errors. Yet such is the effect of Authoritativ 
''Association, and such the difficulty of tracing the exac 
incidence say of Intricate Classification, that a men 
refutation on formal lines might have small effect. Ii 
such a case the only feasible argument may be to shov 
an instance where the 'londitions prevailed but the results 
were far from what was hoped for. As a matter of fac 
even this method is less in honour than that of contesting 
some particular position, or showing,the .falsity of figures 
that may be immaterial to the argument, and so gaining 
the effect of Repercursive Association. 

The inter-relation of the Fundamental Processes 
makes it difficult to secure a classification of errors 
which shall at each step proceed by a well-marked 
principle of division ; and as, moreover, the discus- 
sion of the entire subject, though useful, would lead 
beyond our present limits, I' will content myself with 
general indications. 

Failure of any of the Fundamental Processes must 
inevitably produce error when that Process is involved. 
Bitt that is elementary. It does not seem elementary, 
however, when we are asked, for example, to recognise 
Agreement between tWo processes of treating surgical 
instruments, by heating and by immersing in carbolic 
acid. But if we make use of the symbol, Sterilisation, 
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then we are enabled to allow play for Association as a 
Fundaip^mtal Process. 

This exapple Suggests that in dealing with the question 
we may conveniently have present the graphic image of 
a system, subject to the iijij^ct of new forces, at every 
moment presenting a new resultant. * 

A principle of division might als*o be pggested, as to 
whether the cause failure were found in internal or 
external factors. But we must ask what in this case 
would be an external factor. ^ ft is true' for instance, “^hat 
Memory might be abolished by a blow on the head. This 
might*be^thought of as an external factor. But an attack 
of apoplexy, or an embolus in the brain, might have 
similar effects. These might be called external factors, 
finally any failure of the p*hysical base might^Joe called 
an external factor. * 

But the physical base is so far the correlative of the 
mental phenomena that given the physical base and the 
environment the memtal phenomena •may be considered 
thereby conditioned. Hence factors that at first sight 
seem indubitably internal have aiT ^external cause, as, 
for example, those giving rise to a Weak Particular 
Association. ' 

Again, a person who is colour-blind sees a red object 
and confuses it with green. Here there is a failure of Imme- 
diate Presentation, t)ut on the basis of this errpneoifs 
Presentation itself there may be no defect of ratiocination. 
The reason is shown in its faulty aspect by comparison 
with that of normal persons who, by distinguishing red, 
are enaibled to form more precise classifications, and 
obtain a more extended accord of their ideas with *he 
phenomena of external nature. * The question becomes 
one of Discrimination. 

But our very faculfy of reason, we have found, depends 
on a limit - of Discriminalicvn, and in such a case Dis- 
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crimination is considered an interna? factor. We must 
recognise, therefore, that though the distinctiqij^etween 
internal and external facto'fs may afford a principle of 
division for our classification, and , may be ffractically 
useful, yet is wholly conventional. 

In thfe way we might make certain progress by 
regarding as extern'ai factors all those that produced 
faults of Presentation, or faults of Memory due to defin- 
able physical causes ; or again' in another series, faults of 
Syrfibdlifv^Ltion in the sense of misleading definitions and 
the like ; and faults due to Authoritative Association ; 
and faults due to lack of positive knowledge necessary in 
the circumstances of every case under consideration. 
Fatigue might be set down as an external factor. And 
limitation of Time in view oF an extensive and intricate 
problem might be aperative as a cause of faulty 
conclusion. 

Errors arising from any of these categories are 
common ; but they-are not usually of tho'character which 
beset- the minds of educated persons desirous of ascer- 
taining the truth about some question under discussion. 
That errors are also common here need not surprise us 
when we consider how difficult it has been to avoid error 
even where the subject has been of a mathematical or 
mechanical kind, and where the minds employed upon it 
have been endowed with the most brilliant qualities, and 
where an ardent desire of truth has been the sole motive 
of research. 

Of internal factors we might note Memory again, but 
where the causes of failure of Memory were not grossly 
obvious ; faulty symbolisation, as for instance by reason 
of faulty classification, or want of knowledge due to the 
subtlety of the matter,' or the difficulty in the subject 
itself of ascertaining necessary ptJints of fact. In these 
Internal Factors we might include Authoritative Associa- 
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tion, as in the form|where a work of ostensible analysis 
has be^once^yed in order to defend some position 
accepted as ^unassailable, or desirable to champion. 

Viewe’d in this light also every other defect of Associa- 
tion nqt obviously due to^gross material cau^s might be 
looked OT as due to Inter/ial factors. 

These might be separately investigated. Examples 
would be shown, ancf^these again might lead to sugges- 
tions for further divisiiDn.* Thus whereas in lace of the 
multitude of possible errors it ‘would de impr^zircabie to 
tabulate them and trace them to their causes, we might 
in thd n^anner suggested arrive at a classification which ’ 
might demonstrably include all, and which would, 
moreover, indicate their causes clearly and in a rough 
estimation their relative practical frequency. ^ 

The classification of errors is notquite/he same thing 
as the progress of criticism with regard to them so as 
to secure avoidance. The best discipline with regard 
to this is to form a classification with regard to every 
particular case ; so that the question may be asked, 
and in so far as possible determined : What are the 
elements which are here necessary and sufficient in order 
that a certain indicated result may take place ? That is 
but another form of the tracing out of associations to 
their expressions in laws. The more delicate the Dis- 
crimination, and at ihe same time the deepeV and broader 
the Generalisation, the nfore fundamental becomes the 
law. 



CHAPTER II/. 

„ «DTE ON THE DEVEI OPMENT, OF PSYCHOLOGY 

V- 

There is no lack of histories of I^sychology. Acute 
thinkers have spent freely both time and toil in the effort 
to elucidate even minute details of ancient s>'stems. It 
has been broadly said in this book that Aristotle is the 
pioneer h' the subject, but philosophic historians have 
traced the origf-is of the study in Hindu writings, and in 
Greece itself Aristotle had many notable precursors.^ But 
Aristotle appears to have been the first to seek, in an 
energetic scientific* spirit, some directihg principle in 
establishing the elements of the subject, and to formu- 
late definitely certain-* “Categories” or modes of mental 
activity. 

A great deal of research has been expended on the 
origin of these Categories ; Tredelenburg arrived at the 
conclusion that Aristotle was guided in his course by the 
study of grammatical forms. Be that as it may, we find 
that Aristotle stands as the grek landmark of Psychology 
in the ancient world ; and though his supple and com- 
prehensive mind did not prove equal to the entire 
immense task to which he applied it, yet even to us, 
the “heirs of the ages” in this respect, his method is 
full of instruction. He had at least a clear conception of 

* Cf. Theodor Gomperz, “Greek Thinkers” John Burnet, “ Early Greek 
Philosophy”; Friedrich Ueberweg, “ History of Philosophy ” ; J. E. Erdmann, 

“ History of Philosophy ” * 
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the veritable cli^rac^er of the problem of Psychology, and 
all subsequent methods must consist in the rectification, 
in the rmia(?ring J^recise and accurate, and in the extending, 
of Aristotld’s lines. 

E^om Aristotle to Kant^we seem to find little done in 
the seiiisie of teverting tb ‘Aristotle’s originSl .principles 
with the intention' of interpreting* them with accuracy 
and ‘rendering them fertile. • . 

From Kant onwaVd the mind is swamped with the 
number and C9mplexity of ambitiorus systems, ;<yet the 
veritable work of* developtnent lay, it seems to me, 
in the foundation of the matter, in the examination, 
still sutler and closer of the categories, or what may 
oe^ taken to represent them — in an analysis, in short, 
more keen and determine*d than that of Aristotle, and 
based on a deeper principle fhan that \^th which 
Kant contented himself. * 

At this stage, howe\^er, it may be well, so as to 
cover the suljject, in its broad aspects, to adopt a 
method different to that of historical narrative, and 
to attempt to ■ throw the first lilies of a classification 
of the kinds of speculations or systems of Psychology 
that have been set afoot in diverse countries by various 
thinkers of genius. It will possibly be convenient to 
establish the classification without elaborate discussion, 
and subsequently fo indicate in what manner the work 
of any modern psychologist may find its place in this 
systeip. 

The germinating principle of Aristotle may be briefly 
said to be that of the Categories. He is the founder 
of the (i) Psychology of the Categories, or of the Cate- 
gorical Psychology. Kant, in.as far as his psychological 
work is concerned, is a disciple of this school, and 
hence all his followers are included. 

Locko’s great woi*k. on Psychology was to clear the 



738 PSYCHOLOGY, A NEW SYSTEM 

ground of the over-growth of po/npovs forms and 
scarcely intelligible metaphysics with which the school- 
men had covered it. He was an amateur, the' directness 
of whose methods alternately amused and scandalised 
the professors, fdis method was essentially that of an 
appeal to e:^&:*ience, to the reality of chingi ; and 
consequently avoiding the term “ sensational,” which 
has other meanings and which d >es not cover the 
scope of Locke’s work, we mny speak of him as the 
grea* figure of the (2) ‘-Psychology of realism, or 
the Realistic Psychology. 

• Both the Common Sense school and the Idealists 
are disciples of Locke, though in developing his 
system they find themselves, by reason of limitations 
and failures on both sides, in opposite camps. 

New lines were str.uck out by thinkers of whom 
Herbert Spencer is the most conspicuous, and who 
are notable especially in that, not confining their studies 
to the narrow grooves of their predecessors, but taking 
a wider survey of the field of knowledge, their minds 
show the impress of .biological studies. The doctrine 
of Evolution was expounded by Herbert Spencer in 
regard to Psychology ; but it will be found, I think, 
that in that sphere it is a corollary suggested by the 
study of the development of the underlying correlative 
physical structure. 

It does not seem well, however, to call this school 
the Evolutionary school, because there are found here 
deeper incidents than the adoption of that formula, 
and, moreover, the so-called law of Evolution appears 
to me to be rather a tentative classification than a 
veritable unveiling of the, process of Nature. 

We might speak of (3) the Psychology based on 
biology, or the Biological Psychology. 

In this school we might include all the physiologists 
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from Johannei Mcjler to Ferrier and onwards; all the 
student of natural history who* have thought philo- 
sophically* frorii Lamarck tt) Weissmann, from Darwin 
to Romanes, from Buffon to Ferrier or Hachet-Souplet ; 
all-<hose who have studied develo^ent^ in children 
or in t^ie lower animats; all the p^clfiatrists, and all 
the neurologists who have interpreted their observa- 
tions by Psychology. Bain, who can 'claim a sort of 
spiritual succession Locke througl;, John Mill, 

James Mill, an/l Hurhe, is yet one of thos^ wiTo make 
a bridge with the* biologic'al school, and who serve to 
show that there is no antagonism whatever in these 
diverse'^yays of threshing out the profound problems 
o^ Psychology. 

Another school may Be said to derive its inspiration 
from the science of mechanics in a manner analogous 
to that of the biological school from natural history ; this 
is the school of which Weber deserves to be considered 

t 

the founder. Jt may be called the (4) Psychology of 
scientific estimation, or the Experimental Psychology. 

Fechner, who gave a great impulse to the study, 
has affinities through LeiBnitz and Kepler with Ray- 
mond Lulli and the mystics, and ultimately with 
Pythagoras. One meets in him with speculations as 
extraordinary as those with which Berkeley at times 
surprises and disconcerts us, but By introduQng 
measurements as exact’ as possible into the study he 
has rendered immense service to Psychology. Weber, 
who had strong associations witi^the biological school, 
is a forerunner in this respect of Fechner. A great 
number of eminent psychologists, Wundt, Ebbinghaus, 
Ribot, Binet, Muensterberg »amongst them, have de- 
veloped in various directions the work of which Weber 
and Fechner laid the base. 

To enter into thS ‘history of the development of 



740 PSYCHOLOGY, A NEW SYSTEM 

Psychology, even in reference to impprtarit names, and 
to show their relations to the schools from which 
they take origin — all this involves a /tdsk that lies 
outside the present study ; but possibly enongh has 
been said to ind^ate not on.ly that the subject piay 
be embraced' by means of classifications ' restjrig on 
deep principle, but also that thinkers of quite different 
schools may co-operate towards an ^elucidation of the 
subject.^ ^ » " 

Confusion has hitherto* arisen from the fact that 
early in the history of the Study thinkers, whose out- 
look was too restricted and whose analysis within 
that scope was ineffective, attempted to build com- 
pletely sufficing systems. The Germans have been 
the greatest sinners in this respect, for the genius 
that has shone so brilliantly in mathematics and in 
the physical sciences generally has wandered strangely 
in those regions where the tether of fact and the 
test of the results were less available. 

What, for instance, should be the criterion of effective 
work in Psychology ?,. Evidently, whether the view of 
Classification here 'offered 'be accepted or not, the 
answer may be formulated thus : In any valid new 
work in Psychology there should be exhibited some 
definite accretion of knowledge in the whole systematic 
up-building of science, such as rpight result from 
closer examination of old positions, or from experi- 
ments undertaken to elucidate some definite problem ; 
or, if the work be co-icerned with the foundations of 
the subjects, some new mode of investigation should 
be ectablished or the analysis should be deeper and 
truer than that which it proposes to replace. Further, 

* A complete history would include on the physical side contributions from 
Bessel, Gauss, Gerling, Prazmowski, Bouguer, Masgon, Arago, Herschel before 
Fechner ; and on the biological side Johannes Muller, Dubois- Reymond, 
Helmholtz, Donders, Exner, Auerbach, von Krles amorigst others. 
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the conclusions ^which flow consistently from the 
systerri^dopted should themselves be true and capable 
of answering* iiy test of their validity. 

Karft based hi^ system on a sort of conception, or 
iritsrnal vision, of a transcendenta^rcalm of tliings- 
in-thenjselves where Pure Re&son'*^m«rges» into Will. 
But we know of things originally only by the Process 
of ‘Immediate Presentation, and as tltfeir. relations are 

I • 

conditioned by all thef other Fundamen^il Processes, 
and as the *phenomefta due to things are in otlrer»ways 
also relative to other thfngs which they affect, then 
we ‘do not seem able veritably to form a conception 
of thin\§-in-themselves. 

Moreover, Kant’s theory of Pure Reason has been 
l^ilt upon an assumpdoYi, that Reason, being a faculty 
which surpasses the immediate experience of the 
senses, should in its refined state be independent of 
the senses. But the whole tendency of the present 
analysis has •been to show that .Reason is not only 
ymited by the scope of the senses, but it is brought 
into being" by virtue of that limitation. Therefore Pure 
Reason apart from the Pro'cesses oT the Mind dependent 
on the senses cannot exist. • 

Those who, in order to save the Kahtean school, 
desire to overthrow this reasoning must do so by 
showing in what, way, or at what st(fp of the ghain 
of consecutive argumelit, it is inconsistent with any 
universal truth. Such an inquirer would be led back 
inevitably to the Fundamental#^rocesses, and the sole 
resofirce left would be to reject the mode of reasoning 
altogether and to find refuge in intuition, faith, or 
authority. _ » 

Again; we have seen that Will is a complex built of 
many factors. Thbre can be no entity or simple quality, 
or serene faculty of^fTiit apart from the Fundamental 
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Processes. Will is thus also depend^.nt on the senses ; 
moreover, in the ultimate analysis of Reason ajad Will 
there can be no equivalence of formation. " ’ ' 


Consider again 

Kant’s Categories : Stambegtiffe des 

Verstandes. 



Judgfnenis 


Categories 

Universal Vi 


^rUnity 

Particular 

of Quality 

' \ Plurality 

J5ingu}’*.,r j 

4 . 

^Totality 

Affirmatives 

II 

/"Reality 

Negative j- 

of Quality 

s Negation 

Infinitive J 

III 

^Limitation 


< 

r Inherence and Subsistence 

Categorical ^ 
Hypothetical 
Disjunctive ^ 


(Substance and Accident) 

1“ of Relation 

Causality and Dependence 
(Cause and Effect) 
Community 
^ (Reciprocity) 


Problematics 

IV 

^Possibility and Impossibility 

Assertoric 1 

* of Modality Existence and Non-existence 

Apodictic J 

'Necessity and Contingency 


If these Categories be studied by any one who has 
read the present work, the main thought arising will not 
be concerned with the correctness or otherwise of the 
categories, but simply with the fa'ct that they are redun- 
dant, overlapping, and incomplete. That was indeed 
inevitable from the mamVer in which Kant obtained them, 
without proceeding upon any sure principle, or without 
seekin'g to apply any rigorous test that the series was 
both complete and exclusive. 

We find reproduced in the categories .the basis of all 
logic systems, in that they present us with modes in 
which it is possible for the mind to* move, “but which are 
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formed by p/ermutations on certain scholastic forms, 
insteadjof flowing I’rom the investigation of the manner 
in wHich thethjnd moves i» its P'undamfental Processes, 
and in»a(?cordance with the modes in which the whole 
o>ganism of the thought.^ becomes dt^yeloped. It would 
be popibld by applying the prf^ciple^ with which 
we have become acquainted tft show the reduction 
of* Kant’s categoriAs to terms of the Fundamental Pro- 
cesses, and thence *to exhibit all the vices of classifica- 
tion which* Kjint’s formulation contained. ' • 

A study of Kant’s system could be *made really 
illuminative, but in this case it should not stop merely 
at exh^iting the manner of developing the structure, 
nor even remain content with exposing its inconsistencies, 
^d its ultimate failure at the base ; but it should pierce 
down to the very marrow of the subject, ^nd show the 
genesis of these notions, arising not in the form of 
true Reason on ascertained data, but in the tempera- 
mental need% of, a cloistered soul, dominated by the 
authority not only of old philosophers, especially the 
Stoics, but also by the characte?; of the actual temporal 
institutions under which ’he lived.* Kant’s intellectual 
expression of his philosophy is exk'emely involved, 
and perhaps — and here again is opened up a vista 
of another field of psychological research — his un- 
questionable auth,ority has been derived* in part froiji his 
want of clarity.** • * 

Kant’s whole fabric fails by virtue of assumptions 
which have arisen in a system o^efective analysis. The 

' ftere indeed is indicated a new field of philosophic research, and one that 
might be applied not only to Kant but to all his successors and disciples from 
Fichte to Hegel and Carlyle. Given their mental characteristics, their physical, 
conditions, their moral strivings, and theif environment, their philosophies could 
be exhibited as inevitably developed according to certain lines, manifesting often 
individual limitations rather than basic truths. 

* For that which is made clear fails to astonish, and hence ceases to excite 
admiratioit ; but obscurity alld\w free rein to fancy and wonder. 
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argument of the “ Kritik der Reinen Vernu^ift ” proceeds 
not from fundamental principles in a desire to folJow the 
truth simply, but from the thesis that the positibn of Pure 
Reason and Will must be defended. 

/ 

It has been said^of Kant that whereas previous philoso- 
phers made rnlnd rev^olve round the objective world, he, 
like a new Copernicuti, made the object revolve round 
mind. But in philosophy we must beware particularly 
of ambiguity and of rhetoric. In ambiguity lies fraud, an 
old legal maxim has it ; and it may be said, in rhetoric 
lurks illusion. In the face of thinkers of higher authority 
than himself at that time Kant rose and declared : “ There 
is no philosophy.” Therefore he and his followers cannot 
impose on our thoughts the error of authoritative associa- 
tion. Kant’s mind was not determinedly enough analytical, 
as we observe in fact from the very terms of the eulogy 
applied to him. We have seen that both mind and the 
object are necessary for an Immediate Presentation ; and 
we can know of the external world only in this way. 
Schopenhauer, a disciple of Kant, contrasted the position 
of Fichte and Schelling who maintained that the subject, 
or the mind, was everything,' with that of the Eleatics, 
Spinoza, and the materialists, who referred everything to 
the object ; and he concluded that for representation, or 
idea, both were necessary. 

We have seen in the previous exposition how by 
pressing onward the analysis of the Idealists, and by 
giving the Common Sense school illumination, we. may 
find a basis on which ‘‘^^e may philosophically speak of 
the external world in fair accordance with ordinary 
language. Referring to physical science, we find that if 
' there be but two objects A and B it amounts to the same 
thing to say that A turns around B, or B turns around A. 
The remark about ordinary language will also receive 
clear light if we bring to mind certain reflections of M. 
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Poincar6 in “ La Science etl’Hypoth^se ”(p. 141) ; for the 
brilliant^ mathematician, who is ar philosopher also, has 
said, ■^ith*that fine Yrench* esprit which often seems to 
lighten ‘oft a subject: “ These two propositions, ‘ The 
e^Kth turns,’ and ‘ ft is mpre convenier>t to suppose that 
the earth tufns,’ have one* and the s^me^ ni^aning ; there 
is nothing more in one than in the* other.” 

'Kant was deficient in physiological Ifnowledge, and in 
those wider views of tlfe organic world v^th which the 
works of Daryvin arid others have* made^us farmliar. 
Hence Herbert Spencer, finding nothing in Kant that 
aided his system, was inclined to underrate the Kbnigs*’ 
berger.**JBut Kant, though not particularly versed either 
in chemistry or in physics, propounded a system of 
development of the U niv€?rse which was both wonderfully 
bold and yet simple, and which iii the main was adopted 
by Laplace, and interpreted according to more modern 
views by Helmholtz. It*would be extraordinary indeed 
then if Kant h;ad l^t no great permanent trace in the field 
to which he devoted the greater part of his time and 
which he regarded as particularly Jiis own. 

In Kant’s Psychology will be found the position of the 
Unit, with the suggestion that he was wont to proceed 
from that position in his search for guidance towards his 
categories. This is not clearly expressed, for the peculiar 
cast of thought whjch led Kant to the seatch of thingsrin- 
themselves and to Pure Reason and Pure Will has 
intoxicated his whole style. 

Kant’s transcendentalism, aga^^, should be interpreted 
by way of the subconscious factors which have been 
constantly referred to in the course of this exposition. 
We have observed that, given.certain conditions, all our 
acts, even those that become mmiifested in consciousness, 
are determined without the process of that determination 
necessarily appearing ^unconsciousness. Certainly we 
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are able to see to some extent in what way these sub- 
conscious factors have become evolved ; and they are 
not to be found in the region of Pure Reason. ’But if 
Kant’s Psychology be read again in the light of the 
Fundamental Prcipesses, many grounds of reconciliation 
through lang'iiage k^propriately adapted will be found. 

Kant’s system had no useful development. His 
followers, such as Fichte and Schelling, pressed forward 
his Idealism^ but without analysis, in a,manner of vague 
glamour. Their reluctance to modern science affords 
sufficient comment on their efforts. 

<; Carlyle’s “Sartor Resartus ” is built, as far its 
philosophical groundwork is concerned, on conceptions 
arising from Fichte, and hence ultimately from Kant. It 
is capable of no valid expression that bears the light ^/of 
criticism, and even Ca,rlyle’s humour and pathos, and 
the beauty of iitdividual descriptions, and the power of 
depiction of states of the soui, cannot absolve it from 
the essential lack of verity.* 

Schopenhauer has attained a great reputation as a 
philosopher, but for many reasons apart from appreciation 
of clear conceptions in understanding and cogency of 
thought. In his own day he was little esteemed, even by 
thinkers who, like himself, claimed Kant as their spiritual 
father, and the keenest efforts of his intellect and those 
which at length gave him fame were stimulated by his 
contempt of “ official ” philosophy. 

In the psychological world Schopenhauer, though he 
declared that Fichte’s4/dealism deformed the work of the 
master, yet remained too narrowly Idealist himself. 
Like' all the Kantean school, and in a manner not counten- 
anced by Kant’s example, Schopenhauer refused to 

‘ Here again a new field of investigation is opened up, having reference not to 
the fund but to the form of philosophic thought. The peculiar structure, for 
instance, of “ Sartor Resartus'' gave full scope to Car^lyle's matchless powers while 
concealing his inability for sustained consecutive reasoning; 
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broaden out so^as t<^ embrace all positive science within 
the scopQ of philosophy. Consequently, apart from his 
air of ^esslYnisrn*and the sarcastic manner of his sayings, 
which btflong less to science than to literature, Schopen- 
hatter has given us no newj insight into Nature by which 
it is possible l;o build new developments. • ^ • 

In his famous doctrine of the World as Will and 
Representation (or Idea) he conducts ills thoughts into 
that blind alley of Idealism which we hq^^^e observed 
depends on Inefficient* analy^s and feally snaterialfstic 
assumptions (cf. p.* 557). This style infected his later 
works to such a degree that .they became, like so many' 
outgrowfl^s of the old German philosophy, mere divaga- 
tions, though certainly in his case, as also in the immortal 
“ slartor Resartus,” brilliani; divagations. 

Schopenhauer’s use of the term Will^is peculiar, for 
he does not restrict it to that of Will consciously 
exercised. It refers also to the vague though powerful 
impulsions tha* evnn unconsciously may control our 
destiny. But in this there is no efficient analysis even of 
Will consciously expressed. 

In the chapter on Will will be here found expressed in 
another form all that is valid in the 'suggestions of 
Schopenhauer as to the deeper meaning of Will, namely 
in the expression of certain factors, some recognised, 
some not recognised, which help to determme our actions, 
of which our consciously expressed Will is one resultant. 

Turning to the Realistic school and to the Biological 
school we find the great figure^f Locke dominating 
English Psychology till the period of Herbert Spencer. 
Locke’s analysis had given us a good beginning. "* He 
cleared the field, and illuminated the paihs. But the 
limitations of Locke have become evident. We have 
seen that a great phrt of* the work of preparing the 
■esultant that appears^ ii/ ajiy mental process is carried 
II — 24 
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on sub-consciously. Whence arises this* sub-conscious 
activity ? 

Herbert Spencer, bringiiig to the subject a 'system 
of physiological and biological factors which' Locke had 
not taken into '-'account, supplied the answer. Thfere 
had been mkny-a ^‘ood suggestion in the matter before 
Herbert Spencer, but it was he who best combined a 
grasp of biological principles with the keen and subtle 
faculty of analysis necessary f6r the combination of two 
studies which had^been held distiilct. 

Between Locke and Sp’encer wo have a series of 
thinkers of whom the most notable are Hume, distin- 
guished rather as an acute critic, and Berkeley, a man 
of original genius, but with a brain still clouded by the 
vapours of mediaeval disquisitions. There are a number 
of others, men of conciderable mental energy, but over 
the whole of whose work is found the trail of insincerity 
They write as if they were intent on defending certain 
prejudices, or beliefs arising from various sources, rather 

than with the intention — and this alone should charac- 

» 

terise a philosophe** — of following the truth whither- 
soever it might lead. 

Then we come to the Mills, both earnest and great 
men, but whose actual original contributions to the pure 
science of philosophy have not after all been very 
considerable. ' The analysis of Will by James Mill is a 
clearing of the ground that has'been taken as the starting- 
point of what has been offered here as a more extensive 
analysis, just as Hartley’s study of Association has been 
referred to in the preceding exposition, which has 
endtavoured to widen the scope of the subject. 

The most notable work of John Stuart Mill in the 
domain of philosophy' is his Logic, which has already 
been referred to. The reading of John Stuart Mill has 
always made the impression -oTi me of a mind active 
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and energetic 'within its scope, working methodically 
and under a peculiar mental discipline, but limited in 
view, ifhckihg ‘subtlety, and* deficient in that quality of 
scientific* Imagination which we have previously dis- 
cussed. In accordance also with thb exposition of 
Association fcf. pp. 525%/ seq.') We ^nd» iif Mill’s work 
the impress of temperament, high, sincere, intense, but 
rather narrow in range of sympathy. * 

Alexander Bain, cyho* might be called^ disciple of 
John Mill, displayed lo a higher degree the veritable 
genius of the thinket. Few ‘philosophers have possessed 
so gncat learning in their subject combined with such* 
fine acunlgn. His work in the domain of Psychology 
is mainly eclectic in this way, and his works give an 
adiViirable exposition of wTiat might be calj^cj the tech- 
nique of the study. * ^ 

The naturalistic tendencies of the school of Locke 
inevitably suggested the desire to find closer and closer 
correspondences wUh the general bcdy of science, and 
particularly to adopt wherever possible the principle 
of accurate determination of pheaomena. Hence the 
appearance of the Experimental school was merely a 
question of time and opportunity. 

It has been said there is no science without measure- 
ment, but that is not the case.’ Even in modern science 
such discoveries as .that of Oersted of the influence •of 
an electric current on a* magnet did not depend on 
measurement ; nor did the discovery of the combination 
of acids and bases to form new ^pdies with properties 
different from both ; nor did the differentiation of the 
sensory and motor nerves ; nor the description of the 
tubercle bacillus. A great body of valid jjsychological 

> Lord Kelvi.i’s words are : “ I often say’that if you can measure that of 
which you are speaking and express it by a number, you know something of your 
subject ; but if you’ cannot measure it nor express it by a number, your know* 
ledge is of a sorry kind and hardly satisfactory.” 
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science has been elaborated without measurement. We 
know that it takes an appreciable time for a sensation 
to form, and that it persists an appreciable' tinfe after 
the removal of the external stimulus. ^ Measurenvent adds 
nothing to our cbmprehension^of that principle in itself. 

Yet it is’celtaiV that if, wherever possible, accurate 
measurements be introduced in. the study of phenomena, 
the results 'obt'kined at length acquire an importance 
far beyond, that of the particular measurement. The 
fir^ of those who'^attemptbd to express matters of Psy- 
chology by numerical relations expressed in the manner 
"of formulae appears to have.been Fechner. Weber by the 
introduction of accurate measurements ha,<f already 
established a base at least on which the subject could 
be profitably discussed (cf pp. 215 et seq.). To Wundt is 
greatly due the credit of making Experimental Psy- 
chology a definite part of the study of Psychology. 
Amongst his other inventions is that of a chronograph 
which measures time to one-five-thonsandth of a second, 
and this has been of great service in estimating the 
speed of nervous reactions and the relations of stimuli 
of various kinds to the impression in consciousness. 

The extension of Experimental Psychology has been 
perhaps the most notable feature of the study of the 
subject in Germany, and hence elsewhere in the world, 
imthe latter part of the nineteenth century and at the 
present time. It has distinctively marked what might 
be called the modern treatment of the subject. 

The question of thp trend of Psychology in different 
countries has been investigated by a distinguished 
American philosopher, E. B. Titchener, who has himself 
greatly advanced the study of Psychology, and par- 
ticularly of Experimental Psychology, in the United 
States. Mr. Titchener’s method was simply to estimate 
quantitatively the articles in yaiibus fields of Psychology 
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which have appeared of recent years in the principal 
Psychological journals of Germany, France, and America. 
The rnethod is»of course \ieit]ier comprehensive nor 
exact ; But the broad results are probably correct and 
are in accord with what* one gains from the impres- 
sion the literature leaves on bne'^wlfo examines in 
more qualitative regard the most notable works. It 
would seem that thq older school of German thinkers 
devotes relatively mor/; tTme to psycho-phjjBics than the 
later generation of students *who are again> turning to 
analytical studies by aid of introspection. In France 
there* is very little psycho-physics, and new lines are* 
being strqck out in such fields as the study of children 
an^ in wider biological references. In the United States 
the psychology of perceptfon is studied, antLtJje scope of 
experiments is widely extended. • ^ 

Various interesting developments of new themes have 
from time to time arisen, but ia close examination will 
show these may be delegated to one ob other of the classes 
wtiich have been here indicated, and consequently that 
they do not form new basic works. » ^ 

F. A. Trendelenburg, who has shown remarkable 
learning and research in Psychology, has fecently put for- 
ward a theory of Motion being a sort of first principle, 
whence he adduces Time and Space, and finally Zweek 
(purposive end). From the analysis oGMotion which 
we have considered this* seems an untenable doctrine. 
Trendelenburg’s suggestions have not found much 
favour. 

Hel-mann Ulrici finds the cardinal principle of the 
mind in U nterscheidende Tatigkeit, but this is fairly* well 
referred to the Fundamental Process of discrimination. 
It will therefore be found to have its place in a true 
system, but not to pdssess the requirements of a sufficient 
base in itself. 
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Avenarius has departed from Kan^ towards Locke, and 
his “ Kritik der reinen Erfahrung ” has had consider- 
able influence in psychological circlesf particularly in 
Germany and the United States. F. Brentanb, in his 
“ Psychologie vom empirische^i Standpunkte,” has been 
influenced both" b3^ Kant and Schopenhauer though he 
departs from both. He finds feeling and willing to be 
fundamentally one. 

A. Meinopg, who has impressed himself as a force in 
Psychology, -has struck out hew lines in studying “ objects 
of a higher order.” Let us ask a question, for example ; 
'A tune having been transposed to another key, hovt is it 
that though the notes are different, we recognise the tune 
as the same? In dealing with problems of the sprt 
Meinong has offered many acute suggestions and he has 
opened up an ipterestmg world of speculation. Yet it 
seems to me that the whole matter is susceptible of 
lucid explanation only on the basis of the B'undamental 
Processes. > » i 

The output of Germany in recent times has be.en 
prolific ; and a sort qf-ciational character has been formed 
in the products of this description, the qualities most in 
evidence being)' those of a solidity of plan, care and 
patience in investigation, and thoroughness within the 
scope prescribed. 

•Where, however, owing to the elusive nature of the 
problem itself, the application of such means is difficult, 
German intellect has not been so successful. G. E. 
Muller, who is a brilliant investigator with a great range 
of activity, has put forward a theory of Attention.' This 
has 'been elaborated by Pilzecker. N. Lange has studied 
fluctuations -of Attention- None of these, however, has 
analysed in such a vvay as to show the relation of 
Attention to the Fundamental Processes. 

Ziehen, amidst daring speculations, asserts that there 
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are psychic factors which have no physical correlative. 
J. Petzoldt has affAiities with Avenarius in regard to 
the “ PhilcJSopthip der reinea Erfahrung.” M. Drobisch, 
as far becTc as 1842, had insisted on scientific methods 
in Empirical Psych\>logy., W. Heinrich has vigorously 
criticised ah' the great* lights of Gernjany, .and finds 
somethiftg wanting. in Fechner, G* E. Muller, Pilzecker, 
Wiindt, Lange, Killpe, Ziehen, and E»ner. He is less 
dissatisfied with Avenarms. Heinrich himself has, how- 
ever, been mystified by the pi»oblem of Attrition.'* .• 

In Experimental Psychology and Biolog'ical Psycho- 
logy* Germany has not only held a leading place iri 
regard t^^actual production, but has also established her 
position as the source and inspiration of much of the 
work done elsewhere. ’What has been called the 
“official” philosophy is, howev,pr, still (Tbihinated by 
the notions of the Kantean school, aitd we meet here 
also the characteristic defects of heaviness and want of 
lucidity. 

The modern French thinkers have done wonderful 
work particularly within the scop^ of Biological Psycho- 
logy* 3^rid in the application* of Psychology to wider.pro- 
blems of philosophy. The qualities that we have been 
led to expect in French authors are those of freedom of 
treatment, brilliancy of insight, clearness of expression, 
suggestiveness and stimulation of ideasu and charm of 
style.* It must not be Supposed, moreover, that these 
qualities exclude breadth of view and completeness of 

* Ribot’s book, “ La Psychologic allem^cie contemporaine,” though con- 
taining serious lacunae, will be found very inceresting. Max Dessoir’s similar 
work (1897-1902) is more complete. It has been brought up to dat^ though 
sunjmarised in his “ Geschichte der neuren deutschen Psychologic” (1911). 

* These qualities are found with theij^ distinct psycholpgic value even in 
essays of pure science, as, for example, those of Poincare, Painleve, Picard, 
Bouasse, or Houllevigue. An admirable book in this regard, “ De la Methode 
dans les Sciences,” should be read l^y psychologists, particularly as it contains 
a fine essay on the methods of Psychology by Th. Ribot, 
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study ; there are too many French works of massive 
grandeur to attest to the contrary. < 

Renouvier, of an older gefieration, had taken the prin- 
ciple of Relation as the fdundation of Psychology, and he 
had revised the »categories ; but on 'che whole I cannbt 
think that his es^ayir, on. neo-Kanlism have been entirely 
successful. • ' 

Omitting many names of distinction and power I find 
myself attracted by that of Maine d‘e Biran, or Biran as 
one^oBhis fervent admirers prefers to call .him. Biran 
was both learned and acute, but he was somewhat discon- 
certing in the facility with which he changed the direction 
and intent of his thoughts. The following citation indi- 
cates his most abiding purpose : “ If we knew how the 
Will set our body in movement, we would know all.” 

To me he ‘is especial^ interesting for his advocacy of 
the position that’there is a manifestation in consciousness 
of motor innervation; but I d6 not find his arguments 
convincing. An account of Biran’s philosophy will be 
found in a charming little book of A. Bertrand, “ La 
Psychologic de rEffort." We find the great Ampdre 
here introduced in a oharactev in which he is less known, 
that of psychologist. 

The excellent work of H. E. Beaunis has already been 
referred to in the chapter on the Feeling of Effort (cf. 
p. 702). Special mention, however, should again be made 
of tfiose studies, the nature of which is implied in the title, 
“ Les Sensations Internes.” The examination of the 
sources of information or impression in the mind, apart 
from the senses usuMly recognised, promises to be 
extraordinarily interesting, and Beaunis has shown a 
classification which, though criticised of late, forms a 
good basis on^'which to biiild. (Cf. pp. 24 and 72.) 

A. Fouillee in 1893 openpd up,. a new domain of 
speculation with his “ La Psychqlogie dgs Idees-forces.” 
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The guiding principle is that of the fundamentally active 
and formative charfecter of the psychical. A notion of 
this kind «eems insufficient to form the foundation of 
Psycholpgy, and. whatever is valid in these speculations 
of high suggestivenfess wiy, I believe, be* found indicated 
in the present expositiofl. 

Guyau and Bergson ^lave taken* as the point of their 
departure the questioning of the fundapmeptal character 
of time itself. TheJ" and Fouillee belong to a school of 
thought which gets itself at variance with c^tain Kantean 
dogmas, but which, nevertheless one feels to be permeated 
witlu Kantean influence. We find therein, as so often 
in the history of philosophy, the desire to defend some 
thesis, or to champion some principle which has been 
ca’ught at by reason of some temperamental affinity or 
by*the obscure influences of gejierations of traditional 
teaching ; all this, rather than the det(frmined effort to 
pierce to the foundation df things and to discover solely 
in the accord v^ith the being of Nature itself the cardinal 
positions on which to found. This is not the place to 
enter into detailed criticisms of ajiy contemporary work 
of Psychology, but I would like td refer the reader to 
Bergson’s dealing with the problem of Achilles and the 
tortoise and to ask him to compare it with the analysis 
here exhibited in the chapters on Motion and Infinity. 

Boutroux, Le Bon, and Le Dantec have, in diffejrent 
directions, opened up rifew fields of speculatiofi, stimu- 
lating, but perhaps more philosophic than derived 
closely from the study of Psychology in its technical 
aspeots. At the opposite end*bf the domain we have 
a work of very distinct psychological importance, that 
of'Jaques Passy on the Psychology of Odours. B. P6rez 
has turned happily to the study of (Tiildren. Ribot 
and Binet have not only .stimulated the study by their 
(ieyotion and by their authority, but have added to our 
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knowledge both in Experimental and Biological Psycho- 
logy ; and remarkable work has beerl done by Delboeuf, 
Richet, Fere, Pierre Janet, Bernheim, Goc^fefnatix, Arreat, 
Ribert, and Jamin. The great neurologist^ Charcot 
and Duchenne, tb whom reference ifas been previously 
made, have s?iown important applications of their science 
to Psychology, and have directly and indirectly given 
rise to schools of’ active, zealous, buf not always ortho- 
dox disciples. More recently Some remarkable special 
studies' have been due to French thi'iakers, notably the fine 
experimental work of B. Boufdon ; work showing regard 
tor systematic treatment by Vaschide, and Matisse/^and 
Dr. Toulouse ; a study of Memory by Sollier ; of Fear by 
Richet and L. Dugas ; Roisel on Substance ; Victor 
Henri on Fatigue and on Tattile Sensibility; of Sad- 
ness and Joy by G. Dumas; of the Pathology of the 
Emotions by C. ’’Fere ; of the Sentiments by Rauh ; of 
Mental Activity by Paulhan ; while the questions of 
Time and Space and Infinity have bqen investigated in 
a different spirit from that of Guyau or Bergson by 
de la Rive, Lechalas, ,C- Dunan, F. Evellin, C. Horion 
(“ Essai de synthese’'evolutidnniste ou moraliste ”), and 
Couturat (“Mathematical Infinity”); and Nuel and 
Peillaube have again raised the question of the sense 
of motor innervation. 

Yet in spite of its courage, its perspicacity, its 
free handling of science, its eflergy and zeal, French 
genius has not, I think, rendered the full account of 
its possibilities in the realm of Psychology. 

Of late years I have*^ noticed some fine work coming 
from Italian thinkers. Therein I discover new evidence 
of that wonderful modern Renaissance of the Italian 
spirit which I "have found elsewhere shining so lumi- 
nously in the domains of biology and' of mathematics. 

In the course of the exposition the Rames of Italian 
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psychologists, such as, for example, those of Ferrari, 
Lombroso, Forti, alid Barrovecchio, have from time to 
time 5eerf met, with. Tha question is worth asking, 
however, ‘whether in regard to Italy as a whole any 
new line of research, or ^ny decided sfet of the current 
of thought *may be observable.’ R. AssSgioli, himself * 
one of ‘the brilliant; lights of the*new generation, is of 
opinion that comparatively the greatest activity in 
psychological circle^ ift Italy lies in science of 

pedagogy. ‘Certainly* good work is •lieing ^iccomplished 
in this province not only* by such eminent professors 
as S. de Sanctis and Sergi^of Rome, and G. C. Ferraai 
of Bologna, but also by G. Francia, Pizzoli, by Assa- 
gjoli himself, and many others hitherto less widely 
known. 

* It is difficult for one to form just vievVs of the re- 
lative importance of thinkers in a foreijl^n country whose 
work is still in most ca.ses in a condition of ferment ; 
but after a study c^f the actual prodycts of Italy I should 
have been inclined to say that the greatest weight lay 
in the field of Biological Psychology, particularly in 
the subdivisions of physiological, pathological, afid 
psychiatrical studies. Dr. Assagioli, in company with 
the distinguished professors, E. Morselli of Genoa, 
G. Villa of Pavia, and S. de Sanctis, has started a 
new psychological, review, Psichey whirii is destined to 
widen the realm of thi^ science. 

lb is interesting to note in Italy the city of any 
distinguished thinker, for it will be found that each of 
the great centres has its distinctive character in science, 
and this we are right in attributing to the influence of 
its representative figure. There are three.noted schools 
of Experimental Psychology fin Italy : one in Turin, 
presided over by Angel© Mosso ; one in Rome, which 
has taken also*^ an anthropological cast from G. Sergi ; 
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and one in Florence, of which the professor is F. de 
Sarlo. Amongst various notable actfvities de Sarlo has 
produced a scheme of classification ha,virig "a ^neral 
correspondence to that here offered. He is' also the 
author of a doctrine of “ psychic caiSsality,” which may 
be compared 'co that<;of Sergson’s “ Evolutio'n cr^atrice.” 
F. de Sarlo may be * said to Jbelong to the ' Wundt 
school, though 'he finds a greater barrier between 
Psychology and the physical sciences than do Wundt, 
or -HO'fFding,^ or his Italian confi^'ere, Masei. On this 
point R. Ardigo has affinitids with de Sarlo. Angelo 
Mosso, who is nearer to Muensterberg, has not only 
done great work, as, for instance, in his studies oi;lTatigue 
with the ergograph, but he has been the source of in- 
spiration to a pleiade of younger men. Of the.se M. L. 
Patrizi, of 'Modena, naw professor of criminal anthro- 
pology in TurinV has distinguished himself by studies 
of vaso-motor mechanism, and in general in the investi- 
gation of cerebral conditions related tp certain psychical 
states. 

A. Tamburini, one, of the pioneers of Experimental 
Psychology in Italy,* hails ffom Modena also ; and so 
does L. Griffini,» noted for delicate experiments on the 
sense of taste. Amongst others who have done good 
work in the technical department of Experimental Psy- 
chology may be ‘mentioned in addition Colucci of Naples, 
E. Patirii, who is also distin|^uished in psychiatry, 
Aliotta, Bernardini, Tanzi, who has also experimented 
with monkeys in studies on the functions of the brain, 
and Guicciardi, who ha'S been associated with Tanzi, 
and arlso with Cionini in studies on Memory. The 
Physiologists .are particularly strong, for besides tho‘se 
already referred to we find a number of names of zealous 
and successful workers, Laschi, S. Baglioni, C. Besta, 
who is more particularly an .histologist, G. Ferroglio, 
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L. Mattioli, who has studied* the effects of hunger and 
cold ; M. Zalla, who leans to the biological side, and 
who has • observed hibertiating animals ; L. Luciani 
and G. •Stppilli, who have stifdied brain-localisation^ ; 
C. Pariani, noted foh work on the regenoration of nerves ; 
G. Mingazzini and E.“ Rossi, whq,, haye igiven special 
attention to aphasia. *. * 

Tn‘ studies on the organs of sense ihe names are 
prominent of Angeluccif V. Berretoni, who has investi- 
gated optical jllusioiis, Ponzo, JOttol^nglii, and- G. 
Bordoni-Uffreduzzi. The realm of Psychiatry has 
claimed the attention of G. Buccola, Amadei, an^ 
Tonnin?* who has put forth a classification of delusions, 
Arnaldo, Riva, who has studied delusions, and Rasori, 
Ceni, Bianchi, and Picc*inino, who hav« worked on 
Mania. Bianchi has also observed the effects of alcohol, 
and Battaglia those of haschisch. F. Veronese has 
studied sleep ; A. Renda, memory ; Bonatelli, the illu- 
sions of recollection ; and Ferri, the^maladies of mertfory. 
Of those who have written in a larger philosophic 
manner we find Lombroso, Sighele, G. Chiabra, G. 
Vignoli, whose province *is comjiarative Psychology ; 
L. Baroncini, C. Cantoni, who is a Kantean ; M. Cald- 
eroni, who has studied the Psychology of Pikler ; B. 
Spaventa, who has written on the relation of Italian 
to European psychology; Villa, whose work on La 
Psicologia contemporaTiia” is of great interest, and 
P. Mantegazza, well known as a popular writer. 

A special study of no small interest and importance 
might be found in tracing out^tLe causes that have led 
to the development of Psychology in certain countries. 
The great broad streams are found at present undoubt- 
edly in Germany and France.* In England there have 
arisen from time to timo great souls, profound original 
thinkers, Locka and Herbert Spencer, for example ; but 
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they have appeared out oil the setting of their environ- 
ment. . t 

Something similar may Jbe observed in regard to 
most of the sciences. The history of mathematical de- 
velopment would not have been essentially altered if it 
had depended oij France and Gef many alone. Yet here 
we find also the grea!c figures of Napier, Newton, and 
Hamilton. Chemistry was at one tinle called the Frerich 
science; during the last hundped ‘years the Germans 
haw achieved mari/els. Yet ^wet meet ..the names, in 
epoch-making works, of Boyle, Davy, Dalton, and 
Ramsay. The figure of Darwin dominates the biological 
domain, yet in its whole range and diversity thaCscience 
exhibits the work greatly of French and German 
students. 

Even co'untries whijph have an independent intel- 
lectual status may for the purposes of science be con- 
sidered almost as extensions of France and Germany. 
In Switzerland, Flournoy and ClaparMf seem to ex- 
emplify the French spirit, while Heinrich impresses the 
German stamp upon ^Zurich. Belgium is susceptible 
to French influences. ‘ Holland, so brilliant in these later 
days in chemistry)' and biology and physics, has produced 
comparatively little for Psychology. In the Scandinavian 
countries Hoffding has done magnificent work ; but 
Norway, for example, has found no peer in Psychology 
for her great geometers, Abel arid Sophus Lie. Barany 
of Hungary has studied the physiological groundwork 
of the sense of hearing with Teutonic patience and 
skill ; Ferenczi is a diiciple of the Austrian Freud. 
Tokarsky, Kostyleff, Alechsieff, and Kiesow, and others 
of Russian extraction, seem Germanic in their methods; 
though others, Soukhanofi' for example, have French 
affinities. Even the Japanese., who ^have of late been 
attracted to these studies, Motoira, Takasu, Takakusu, 
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for example, have derived thfeir impulsion directly from 
Germany, or ihdiroctly through English associations. 

The few names that Sp^iin possesses in Psychology 
to set ^tongsicle of that of Ramon of Cajal in his- 
tology — I. A. GorJiez, in the history of philosophy, 
V. Mercanbe in synaftstTiesia, .J. ^arciaydel Mazo in 
studies »of the psychic -effects of htoxyl. Pi y Sunor in 
lodUliSation, for exhmple — appertain tp French schools 
of thought. * • 

One factor qf grea*t importance cqjisist^in the srg^ni- 
sation of the universities*; and this is well seen in 
Germany in cases where these centres of light have 
absorbeti the genius of other races. Questions of free- 
dom of thought, comparative exemption from political 
turmoil, the wealth of nabions, the practical possibilities 
of * life, the dominating standards in cTvic or social 
domains — all these, as well as the i«trinsic qualities 
of races, must be considered as helping to form the 
intellectual prpduct of peoples and states. 

To American writers references have been perhaps 
too scanty in the course of this exposition. 1 he main 
reason is that references ’to any ’authors whatsoever, 
numerous as they have been, are .only incidental. 
The whole purport and scope of the work in its 
intrinsic character could have been exhibited without 
citation of authorities at all. Moreover, the figures of 
greatest note in the Atnerican world of Psychology 
such .as William James, for example — have put forward 
systems with which on important positions I find 
myself in disaccord. • 

American Psychology has derived its inspiration 
principally from Germany, and ip spite of many 
divergences the impress of* 4Cant is felt everywhere 
in its high official circles. I can find no American 
thinker .who has set, to himself the problem with 
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which this book is occu;^ied. Nevertheless there is 
no country in which the fetters of hidebound authority 
have been cast aside so freely as in the United 'States, 
and it is stimulating to find in certain quarters the 
true American genius, the . bold, ^’original, energetic 
attack upoif > the problems of ■" Psychology. Certain 
American names ar^ already 'well, known the world 
over, such as those of William James, Muensterberg, 
Jastrow, Baldwin, Scripture, Stanley Hall, Cattell, 
La^id," and 1 itchener. Many ethers are associated 
with studies of delightful interest : James Ralph 
Jewell on the Psychology of Dreams ; Porter on> the 
Psychology of the English Sparrow ; Willard ‘S. Small 
on the Mental Processes of the Rat ; I. M. Bentley 
with E. B. Titchener on Musical Beats ; C. H. Sears 
on Rhythm''; £. Murray on Tickling; F. R. Sturgis' on 
various physiological studies ; H. Gordon on Paradoxic 
Reflex; Dewey on Infant Psycfiology; Lewis M. Terman 
on Precocity ; R. S. Woodworth on , Racial Differences 
in Mental Traits; W. H. Pyle on Expectation; R. E. 
Doran on Epilepsy; B. S. Talmey on Woman; Sand- 
ford Bell on Love.' Others' have been mentioned in 
connection with special subjects. 

One of the great figures of American Psychology, 
G. T. Ladd, writes thus of the Categories ; “ They 
are our own notions resulting from co-operation of 
imagination and judgment, cbncerning the ultimate 
and unanalysable forms of our existence and develop- 
ment.” 

Those who have studied the foregoing pages will 
be stnuck, in reading such a sentence, not so much 
with its correctness or incorrectness as with the In- 
volvement and confusion bf thought and the impotency 
of the attack. For when the problem itself is presented 
in a manner so obscure it is not to be expected that 
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we will be led to the foundatiV)n by a veritable trenchant 
and exact analysis. • 

On Ahe» other hand a stu4y of the American Journal 
of PsycJioiogy ^ves a new fillip to energy by the' 
contact with brighJ^ actiye, energetic ‘minds, striking 
out new lines, and working resolutely ajid ^ith genuine 
American directness uppn a great variety of studies. 
As Xoftipared with * other nations the #Arnericans will 
be found particularly interested in the work of Biological 
Psychology and^ Expexim^tal Psychology, ^and in p^r)- 
blems of general philosophy which may be approached 
from^ psychological standpoint. Binet has remarked, i 
with truth, that all this pro(5uct requires co-ordination, 
yet on the whole it would be difficult to find anything 
more encouraging than the spirited wor* in Psycho- 
logy of certain of the American Universities. 

Speaking broadly and with regard to the main 
factors, it will probably *be found correct to say that 
in Germany tl^e Kantean school is^ in the ascendant, 
in France and in Italy the Biological school, and in 
the United States the Experimental school. In England 
most of the work seems to come within the scope 
opened up by Locke. It is true the influence of Kant 
is powerful in the Universities, and that elsewhere 
Experiment and Biology find zealous adherents. But 
the experimentalists^ are less daring and original tl^an 
the Americans, and thd biologists, even those who 
work at the topography of the brain, are less inclined 
than in France to wander into^ philosophic realms. 
The neurologists who, like Ftfrrier, have sought to 
offer a psychological complement to their technic^ 
studies seem to have been the least s>icces^ful. 

I will not enter into a discussion of the present 
aspect of English Psychology, for that would lead 
too far. There is abundant evidence in England to- 
il — 25 
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day of great intellectual Activity ; and subtle disquisi- 
tions on a variety of interesting positions in Psychology 
are put forth prolifically ; bqt I am not acquainted with 
any work that has a direct bearing op the Tqain pro- 
blem of the present book.^ ^ 4 

What ,h^i> remained to be' done ? The* answer will 
arise out of the revifew of the. field as indicated in the 
present chapter 4 It has been said, for example, , that 
after Herbert Spencer’s Principles of Psychology no- 
thing* has been left for fufur^ thinkers. , As well might 
one have said that after the expoytions of Lavoisier 
,of the principle of conservation of mass, chemistry had 
become a sealed book. Lavoisier’s work laid tlsfe founda- 
tion of modern chemistry, but subsequently Dalton 
propounded the atomic theory, and the science received 
an impetuh which opi,ened up a hundred branches of 
research, all lea-ding to important discoveries. 

In the classification of the s’chools of Psychology, and 
in*the .comments that have followed, it will be evident 
that a basic problem had been still left unsolved. 
There has been no necessity to approach this through 
the medium of the* categories with the confusion that 
is involved thqrein, and the misleading associations of 
high authority. 

It was necessary to strike out in a new direction. 
The study of- Psychology, while developing in many 
directidns and becoming expressed m these branches in 
clearer forms, seemed to me to lack the central scientific 
principle, which, when reached, by persistent analysis to 
the basis of all menial acts, would be capable then of 
application in exhibiting synthetically the development of 
the most complex forms, and, moreover, would serve to 

' Ribot in 1907 published a book : “ La Psychologic anglaise contemporaine.’’ 
G. Cantecor, in an article in the Revue philosophique^ I9ii> finds the actual 
tendencies of English Psychology mainly in tlie«works of Ward, Stout, and Sully* 
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construct a system in which tt\e diveAe branches of the 
study with their mpdern extensions would be seen in 
due relgitioji. , * 

Considerations of this kind “helped to give form to. 
thfe research of th^ Psychology of the Fundamental 
Processes of Jlhe mind. 
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The test of' the value of a ^dw principle in science is 
fecundity. If, therefore, this conception of Psychology 
and the actual analysis be^ valid, there shouli^ arise a 
great diversity of applications. Certain of these will be 
suggested without difficulty. , *’ 

^ In the fifsl place the analysis will prepare the ground 
for recoKciliatiops, even in regard to schools usually 
considered as directly antagonistic. In the chapters on 
Externality we have sought for a basis of reconciliation 
between the Idealists and the School'of Common Sense. 
This has not been obtained on the basis of any com- 
promise, or by obfiduring .the issue in ambiguity of 
expression, but rather by moving onward ,on both sides 
with regard to principles which are indubitably true. 

On the other hand the principles of the Kantean 
school have been attacked by means of the comparison of 
their conclusions and those that h'ave resulted from a 
rigorous analysis. 

The contrast indicates the manner in which reconcilia- 
tion is regarded. In’epch instance it is necessary to 
examine minutely the principles from which we proceed, 
aiid to reject all the assumptions and developments which 
do not respond to the criterion of being in accord with 
Nature. In this regard no examination can be too severe, 
no criticism too ruthless. That which is valid in each 

r ' * 
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may be saved and ^thenceforward shown in the true 
perspective of the development of science. 

What I. meamhere is not quite the same thing as Ihe 
eolecticisbi of Cousin; at least not with regard to the 
possibility of building tip*, a system by rneans of such 
eclecticism. We have already seen'the'vir^tual impossi- 
bility qf such a method in dealing with the question of 
Localisation and that* of ^Feeling of Effort.* We found 
there that, having the*main problem presoiited in tthese 
various light's, ft was neq^ssary to dig to the ultimaTe 
foundations of knowledge in order to find a principle by 
which to, interpret the phenomena observed. And such 
has been rtie guiding spirit of the whole book. 

•But having obtained these elementary lights they 
becqme a lamp to light our way through wtia/ seemed a 
labyrinth. I believe therefore tha*t it wguld be “possible 
to examine the whole of the work of the Kantean school, 
for example, by aid of the Fundamental Processes, and*to 
throw light on* its* veritable meanirtg and import, by 
dissipating the peculiar hypnotic air that invests it all, by 
adapting the verbiage to terrps of tfla Fundamental Pro- 
cesses, by seekmg for realities and aiming at precision, 
by dealing sympathetically with all that is genuine in the 
effort to uncover the secrets of Nature, and by cutting 
away determinedly all the overgrowths of^ mere assump- 
tion, of homage to •tradition, or of limitations, of the 
personal man. At least I now seem to read Hegel and 
others bf the Kantean school in a different light to that 
with which I first endeavoured^ to pierce the mystery. 
These men are the old alchemists of thought. 

In order, however, to complete such a reconciliaticJtr 
we need a classification of the v/l\ole rn^ter. ' A tentative 
classification has already been offered, based on the 
methods of the various important schools. The classifi- 
cation has 'been of service "in enabling us to deal more 
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easily with a subject of great complexity. But the 
classification is not satisfactory. A biologist may for 
special purposes resort to tlfe methods v.nd apparatus of 
Experimental Psychology in ordgr to 'determifie a par- 
ticular question. Moreover, efep Locke himself was glad 
of the aid aEoiVled’by experiment. And on the other 
hand the results of the biologists ?nd experimeptajists 
are barren .if t'ney be not interpreted by the aid of 
enligl^tened analysis. The cfassification is, therefore, 
only conventional, *though*it h\is s'erved k useful purpose. 

The difficulty arises from’ the fact' that the principles 
*by which every manifestation of activity in the^^omain of 
Psychology can be explained are already expressible in 

terms of the Fundamental Processes. It is therefore jiot 

^ « 

allowable for. any one of the biological school to declare 
that his. ‘Studies form the be-all and end-all of the matter, 
nor for Mr. Scripture, for exanjple, to claim the develop- 
ment of Experiment as a New Psychology. These are 
really but methods towards the* understanding of 
Psychology. 

As indicating th^ <;rend towards classification I have 
noticed in the publications of different countries various 
suggestions totvards systems. They are all, however, 
merely lists of methods. N. Vaschide, in the Revue 
des Idees, tabulated his classification according to the 
methods whicfi he indicates as ; ^i) Psycho-physical ; 
(2) Psycho-physiological ; (3) Psycho-pathological ; (4) of 
hypnotism ; (5) of mental tests ; (6) of enquetes (callective 
inquiries) ; (7) of men/.al analysis. 

G. Matisse finds this list meagre, and writing in the 
ji,?.me‘ excellent periodical he sets forth the following : 
(i) anatom'ical ; (2) histological; (3) of comparative 
anatomy; (4) paleontological; (5) embryological ; (6) 

physiological ; (7) of comparative physiology ; (8) zoo- 
logical. 
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An examination of these two systems shows that that 
of Matisse falls entirely within the province of Biological 
Psychology ;» that of Vaschide mainly within the scope of 
Experina^ntal Psycholog^^ except for Mental Analysis, 
which may well co\»er th(^ schools of Categorical Psycho- 
logy and Realistic Psychology.,, Tlpeae' sjchemes of. 
classifioation are ' useful, and tlie broader inclusions 
offered by the principle of methods sh£)w the advantage 
of grouping.^ * • 

Besides* these there are a number *of schetnes. of 
classification attached to'eaninent names such as Fechner, 
Hehnholtz, Wundt, Ziehen, Arreat, Binet, P. Janet, (^e 
Sarlo, fifit no one of these ^sterns is satisfactory. 

The question of classification really involves that of 
the study of methods, but certain writers 4 nave considered 
the problem of methods separj^tely. W. w. Bechterew 
has written on the methods of Objecti\e Psychology. ’De 
Sanctis, in his study of methods, upholds the paramount 
importance <af Introspection. F. ^Rauh has exam’ined 
niethods in the Psychology of Sentiments. The essay of 
Ribot in the work “ De la Metljode dans les Sciences,” 
though highly informative* and stifnulating to thought, is 
conceived in*‘a manner of generality qnd is not greatly 
concerned with detail. Claparbde has formulated, a 
valuable plan of psychological methods. 

The question of definitions arises *in various forms 
in connection with thb study of methods, blat several 
psychologists have devoted special attention to this 
matter separately. Claparede has advocated the unifica- 
tiorr and fixation of psychological terminology. J. R. 
Angell, on behalf of the Committee of the American 
Psychological Association (in the ^ar ^910), has*Tur- • 
nished a Report on the stdndardifeing' of procedure in 
experimental testa. A proposal of Ch. Henry to obtain 

' Cf. A, Gilardinr “ Consiflefations sur les divers systimes de Psychologie.” 
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measures of “ intelle‘ctual and energetic capacities ” really 
involves, as we have seen in the exposition, a considera- 
tion of the whole range of Psychology and*of all science 
in relation to life. 


Another aspect of psychologjicardevelopment — which, 
.however, shduld^be Jbased on the previous considera- 
tions — is that of organisation. .R. R! Gurley makes a 


proposal for a “ B,’ological-empirical Psychology,” which, 
though comprehensive in its ewn manner, does not. 


howevfer, covei*'the whole field 
classifications that underlie itj. 


V 


nor indicate, clearly the 
A. Fischer has written 


qjri the organisation and the tasks of psychological 
institutes, but we are in seafch now of a solution of a 
^more extensive problem. E. Bartel has offered sug- 
gestions towards a survey apparently still wider in an 
essay on the systematisation of all science, though’ it 
will be fo‘und eventually that these problems, whether 
‘they be regarded first from the*^ standpoint of the posi- 
tive ’sciences or from that of Psychology, .are inevitably 
linked together. C. Richet, R. Meunier, and J. Lind- 
say all look hopefully ^to a higher spiritual region of 
Psychology. * 

If now the import of this whole exposition has been 
fairly seized, it will be possible to regard with real 
appreciation two tendencies of quite opposite characters. 
P. J. MObius published in 1907 a work^ “Die Hoffnungs- 
losiglceit aller Psychologic” (Tlfe Hopelessness of all 
Psychology). This was not the querulous complaipt of 
an ignoramus or a dilettante ; it was the expression of 
the Faust-like disappointment of a man of Faust-like 
learning, though learning based too largely in regard 
.‘toT^sychology. on tjie system of Kant. That hopeless- 
ness should be tKe result of feuch’ learning was inevitable, 
for hopelessness was already imported into it when it 
was conceived th^t a system coyld he .formed which 
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did not build at the broadest and dee'pest base accessible 
to us — that is to say, on the Fundamental Processes — 
and which did not proceed step by step according to 
methods. of the utmost rigour. It is nobler, speaking at 
large, to create than*“ to , search, but not in beholding 
the Universe. A. Creator has already, dcme .the work, 
and we .are not behind-the scenes. 

When a sense * of the hopelessness of the old 
metaphysical conception* strikes a mind less trammelled 
with learning but more endowed with thc^ energy of* a 
resourceful people^ the teiidency is to demand an outlet. 
Accordingly we find an Arnerican writer, S. F. Mac-. 
Lennan,*Jn the Psychological Review, calling out for 
“ organisation ” in Psychology ; that is, for the produc- 
tion of something that Will not only sllpw the inter- 
relation of parts but also direct* the study' towards ^a 
definite “ climax,” or at least to definite *cparate ends. 

From all these considerations there arises ki my mind 
a suggestion of tl\is sort ; I belieyp the Fundamental 
Processes must be in future the basis of all work in 
Psychology. Then with regard t<j classification it will 
be useful to take the princijJle of method, but this need 
not necessarilyMae that which I have already tentatively 
adopted founded on the methods that have been notable 
in the actual historical development of Psychology. It 
might be better to devise some new scheme of methods, 
first with broad basis, * then by successive divisions 
indicating in order such methods as those mentioned 
by Vaschide and Matisse, and also other methods that 

may be suggested. ' 

All this I should like to see exhibited on a»la^^ 
cha?rt, which must not be conceive^*as n«cessarily in 
one plane or surface, the methods bding associated with 
the names of workers in bold relief, and with brief 
but significant guiding rubrics and legends with dates 
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nd reference to works. The legends should point out 
»nly veritable original work that has contributed 
lefjnitely to the progress of the science. " In thfis way 
ve should find exhibited the history, the course pf 
levelopment of “the science, and *bf the study of indi- 
ndual po.sitiena the actual state of the science, the 
neans at our disposal, the intef-relation of studies, the 
/alue of any effort in the perspective of the acqxaired 
mowledge, and the significancef'of the whole. 

• However, I wouid not oare to stop there, for I believe 
;hat this step would lead ^c) the next, which would 
It length relegate such a work simply to the purposes 
of reference and to the glories of a past r6g^me. For 
a clear survey of the whole domain would indicate that 
the study, like that of elemfentary mathematics, must 
be rescued from the huge tangle of its historical develop- 
ment and be shGwn, as based on Nature, according to 
its own natural evolution. The final stage in that 
respect will be reached when the,, tea,ching becomes 
didactic or dogmatic, though of course with a clear pa|h 
left open and the way indicated to those considerations 
which have allowed 'the basis to become established. 

Here then v/e have found a framework for all the 
diverse activities which are now being manifested in 
the study of Psychology, and we have set before us 
a determinate purpose. The process will by no means 
end there, but the place has how been reached where 
certain special studies may be indicated as serving to 
complete the system projected. 

Referring to the Fiindamental Processes we may 
ask in what manner we receive suggestions from their 
consideration separately. 

Immediate Presentatfohs are concerned not only with 
the five senses and within the range ordinarily considered, 
but with any mental impressio.ns which arise not through 
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combination of other impressions* but in their own 
character. • 

Wfe have^ n^ted the seasations of pain, and of heat, 
^nd of cold, as» distinct, and we have seen that certain 
measurements relative t® these have been undertaken. 
There is still with regard not* (jaaly to *the€e, but alscf 
to all senses, opportu'aity for original work in precise 
de*frerminations.^ ^ ^ 

But we have t9 dbal with other real but more 
obscure sources of oensaticn (cf. p>p. 24, 72, 754). The 
whole field of these shAvid be examined. They should 
be Estimated as clearly and accurately as possible, and 
exhibited conspicuously as" factors of our mental states. . 
The classification of Beaunis might be taken provisionally, 
as the basis of special fhvestigations, V^hile in another 
fie*ld, the paths indicated by K«achet-Souplet^ there ^are 
shown vast possibilities of comparative studies. 

Then we have the fie’ld of the emotions, which should 
be examined to fipd in how far they can be analysed, and 
jto what extent they rest on the basis of Immediate 
Presentation. Godfernaux and ,Rauh in France have 
studied the sentiments from different points of view. 
Ferd’s “ PatTfologie des Emotions ” opens up a domain 
which may be extended into the entire realm of Psychiatry. 

The Unit suggests the need of determinations of 
the rapidity of fqrmations of impressions, and of their 
successibn. A good Seal of work in simple'cases has 
been done in Experimental Psychology on these lines; 
but there is place both for ingenuity in devising new 
experiments and patience in carrying them out. 

The study of Association is attractive, and the? met^d 
that has been indicated with rega^-tq the examination 
of Shakespeare’s works’ could btf carried out not only 

‘ In regard to thermic conditions Herzen, Goldscheider, and Donaldson have 
already done excellent work. * * • 
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in literature, but in Various philosophic works ostensibly 
more scientific. Thus we could see the work in relation 
to the mind that formed it, and we would have' a Clearer 
appreciation both of its strength and of its limitations* 
The whole region may be expanded so as to deal, for 
tinstance, with the, effect of temperament and eiivironment 
upon work usually regarded as entirely intellectual and 
objective (cf. p. sy). ’ 

Special studies of associative power of different senses 
offer scope for experimental owork. « An interesting paper 
on the Associative Power of i.Cdours >by J. W. Harris 
iii the American Journal oj Psychology awakens expecta- 
tion of further research.^ 

The study of Agreement, or its obverse. Discrimina- 
tion, suggests measures of the 'fineness to which sepa- 
rate faculties nay be traiised by persistent exercise. These 
considerations al»o lead on the one hand to histolo- 
gical work, and on the other to the examination and 
development of our instruments of recearch. His- 
tological work is required to determine, if possible, the, 
limits of Discrimination, as, for instance, implied in the 
actual constitution of the hearing apparatus, or that of 
the visual apparatus. The terminations *'6f the optic 
nerve, and their relations to the rods and cones in the 
retina, contain mysteries of which we may yet become 
the masters. 

Various instruments are used in the task of rendering 
our psychological knowledge more precise, and whether 
these be chronographs for measuring the rates of re- 
actions of processes, or nficroscopes for increasing the 
range of our vision, their improvement will be not 
without influence irf psychological science. 

Memory has alreaoy been considered. In this field a 

* Dr. William Elder, in a lecture on the Physical Basis of Memory, has some 
suggestive remarks on the associations of the od ')ur of pine trees. 
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good deal may be done in regard tb strengthening not 
by artificial aids, alJ;hough these piay be useful at times, 
but by ccjnsidering attentively the conditions on which 
Memory .depends and improving any of those which 
are under our contipl 

Generalisation, witft ifs expressions ia Classification* 
and Symbolisation, wiU,be referreci to later. 

*The Feeling of* Effort deserves rer,ewed study. We 
have seen in what \^ay»it has aided us to the analysis 
of Externajity., We, have Jiere factors* involvefi sus- 
ceptible of measu/'emenV. ^ The complete understanding 
of all that is implied in the Feeling of Effort woul^* 
clear up* many obscure pohits even in the appreciation 
of the aesthetic arts.^ 

• The study of Impulse, aided in the aaalysis of Will. 
Cultivation of the Will is a rpatter for ^scientific in- 
vestigation, and we have here a field »in whicTi there is 
scope for much good wofk. • * 

The Hedonic principle should not only be studied 
closely in regard to simple sensations of the separate 
senses, but also in combination's of these. There is 
. here a field of experime^its in the search of some 
corresponden^jc to Weber’s results. , 

The relations of Time and Space give us, amongst 
other things, the whole scope of mathematics. 1 here 
seem, moreover, to be mysteries in the iatrinsic character 
of these .processes* as presented to us, and p’ossibly a 
sustained scrutiny will make the questions clearer. 

But when we consider the combinations of the 
Fundamental Processes our »vi*ew becomes enlarged. 
Psychology should not be looked upon as a sci^ce, 
OP an interest, apart from the po.=itri;e , sciences, or 

' A great deal of attention has* receiltl/ been**fievoted in Oermany and the 
United States to a subject which has connections with this, that of Rhythms* 
Clangs, and Metres. The teamed Work of F. B. Giimmere on * The Beginnings 
of Poetry ” may be prcvfitably confulbsd also. 
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any other domain cof mental activity. It is often so 
considered, and the specialists of oth^r sciences usually 
take small note of it, or regard it merely as a. kind 
of curious subject of culture, wherein speculative minds 
may find diversion from studies '0,f realities. Those 
who place a higher value upon it, and feel jts peculiar 
fascination, even thdse who adopt the designation 
“the science of sciences," may ascribe to that phrase 
the meaning rather of the be«t, or the finest, of the 
sciences, just i-s one might say a poem of poems. But 
that is not the position here .^aid down. Psychology 
is the science of the sciences in the sense that., the 
sciences are parts of its dis'c’pline or duty. It-includes 
them and forms them.^ 

We have already noticed the similarity of the Pto- 
cesses in different sciences. But this principle must 
also be bi ought put more strikingly. The Fundamental 
„Processes and their combinations form the whole schema 
of knowledge. All that we know is represented by this 
schema and the objects that illustrate it. We use; here 
the term “ objects ” with the widest meaning. And jus’t 
as an engineer could 'design- and classify, even before, 
construction, all possible forms of girder-bridges, so 
here in this wider scope it would be possible to indicate 
the schema of all that we could know. Our actual 
knowledge would be seen to depend on our experience. 

' Here is suggested a corollary which will at length produce a revolution 
in education, or, at least, a displacement of its centre of gravity. What is 
intended is not merely a more rapid approach to the great sciences, and' a com- 
prehension of their laws, their methods, and their main results, but also that 
the volume of science should buV;. more largely in the perspective of our 
intellectual domain, and that the modes of the sciences should become to us both 
familiar and inspiring. What classical learning was to the Renaissance, such 
sJTould science with its higher import be to the modern world, and no less should 
be the enthusiasm of its stuU^. A jie v birth of literature and art would ensue, 
and finer forms would be developed. And man’s position would be improved 
in regard to that domination of the forces of Nature which is his task and 
destiny. 
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Psychology, properly understood, is not something 
overlaid upon science, but is the stem from which its 
branclpn^ pro'ceed. , 

•Thus *n eldfctrician seelcing for the cause of some 
bad working in a dywamo, and a physioian auscultating 
a patient’s jhest, deal with different objects. .By virtue 
of the character of- their^ profession^ their whofe relations 
in the world of things and in society are different, and 
in their studies they hav^ unequally developed the parts 
that may be found In both^ yet here ifheir prccesqps 
may be expressed in general terms in *a manner of 
corr,espondence, and even where they differ, that also 
could be«analysed until in Ahe analysis the components 
would be seen to be similar although variously com- 
bined. , , 

•Such studies as those of Memong on*“^Objects of a 
Higher Order ” will be seen to be capable of' a general 
expression and a systematised investigatioij. We are. 
here in presence of combinations of the Fundamental 
Processes of such* a character as to* be capable of being 
set forth as types. 

^ We have certain of these syntfic»ses already expressed 
in our langu3,ge, but such syntheses have often been 
formed in confusion of ideas. What is necessary 
therefore is to explain terms already in use by the 
light of Psychology, and to adopt c>r create where 
j needful special terihs for special purposes. We prticeed 
in this way in a manner of which the best exemplification 
is shown in mathematics ; by forming a commencement 
at a Jevel where propositions ^rd, if not certain, at least 
certainly accepted, and then in the course of experience 
combining according to our accepted principles, “and 
obtaining positions — formulae, or ,^:onstfructions — which 
we indicate by our^symbolisation. • 

Holding this prin 9 iple clearly in view, therefore, we 
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see that all that we know may be shown to be based 
on the simplest experience in accordance with our 
Fundamental Principles ; and that in all that we express 
we may discover what Assumptions stiH stand in need 
of analysis to that basis. When thp principle has been 
clearly grasped that Psychology te an organic part of all 
science, and when a standard system of study has been 
set up on this basis, this may be modified according to 
the experience of particular casqs.^ " 

^ These considerations bring us to the suggestion of 
a sciepce of education of the mental faculties in which 
the field of exercise should be that of education ip the 
sciences. In the more sitaple physical exercises we 
see that our training in gymnastics serves as a good 
foundation for. a great variety of other exercises ; and* it 
would be possible in theory to classify all the postures 
of< the body, and, to strengthen the parts in adaptation 
-to these so as to meet any contingency that might arise 
in other exercises. This is not practically feasible, nor 
is it necessary. Wd strengthen the systems, muscular 
and others, of the body generally, and in our exercise 
we instil into the mind or irto the body of the athlete^ 
the principles of combinations, so that at. every turn he 
may adapt and improvise. 

To train the mind on the schema of its possible 
combinations would be like teaching the grammar of 
a language without its literature. We have to consider 
a number of factors, and one of these is the stimulus 
that the learner may feel in his studies. It is unscientific 
to ignore this factor (cf. p.o. 520 et seq.). But the teqcber 

^ * #’^ecently Dr. Hans Much of Wurzburg in writing on such a technical 
subject as Immunity (DisJ'Immunitatswissenschaft) began with references to {he 
Idealism of Plato and of Kant, and t-^eated the “ shallow philosophy of Aristotle 
with scorn. The critics laughed at all this in a work on Immunity ; but, while 
differing with Dr. Much in regard to his appreciations, I find here something 
which should be present at least in the minds of all scientific men. 
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who adapts his system to various needs should himself 
know the grammar^ and should cgnduct his lessons with 
that kr\owJed]^e always in m^ind. 

•Similarly wfth regard to Psychology, we have a 
natural developmepr of ^ the subject Und we have a 
natural development of the mind of the^ learner ; and. • 
we have also various forms in which the development 
of science could be illustrated. We ^nust consider all 
these factors, but alw&ys*with the comprehension of the 
manner in which Psyc{iology^underli,ps thS^study. ' • 

In the old days,^and eV|en often nowadays, a man might 
say, I know nothing of t^hysiology, I am a specialist 
^ in Psychx)logy,” and consistently with his notions of 
Psychology he might esteem one very ignorant who 
conld not quote Plotinus* on Beauty, or# cite elaborate 
arguments of the Scottish philosophers oij matters of 
ontology. Or again an electrician might say' he kndw 
nothing of the applicatiorls of electricity to Experimental 
Psychology or even to the theory of Ions. But *he 
would, consider another hardly within the pale who was 
ignorant of plating work or of segregating gold from 
^angue by the electro-magn<^t. • 

The notion# of specialism, we may observe, arises to 
some extent from commercial considerations, and also 
from the influence of teachers in the sense of marking 
their own limitations. But if we say that a specialism 
should include all 'that* has a bearing on thfe under- 
standing of the subject and also on the clear view of 
its ap'jplications, then as we have abundantly noted we 
must , in regard to any science^ know at least the main 
guiding principles of allied sciences. Here we aise ^on- 
fronted with many difficulties. Science i^ vast ; mind 
limited. Having in view scientific arid philosophic 
education we would savq resources by throwing over* 
a number of cumbersome studies which with little 
II — 26 
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profit absorb timet and energy. We should then im- 
prove the methods of teaching the sciences themselves. 

Consider, for example, the science of m£^thej[natics. 
That has now developed into so many laranches that it 
demands not only a high order of intellect but a formid- 
able amount o(time for i,ts full Contprehensior^. The pure 
mathematician sometimes prides himself on knowing 
nothing but matl^ematics. Certain of the famous mathe- 
maticians hav’e been uninformed c6ncerning branches of 
this Science ifself ,in which brilliant work has been 
done, •• and not to many is ,it given to behold, as 
’ Sylvester in picturesque language described, all separate 
branches of mathematics dissolving and melting into * 
one another like the colours of a dying dolphin.' 

Now each one of these branches is interesting and 
important, apd by deve\oping all we find correspondences 
in' them nbt at fir? t suspected. But we have now reached 
* such a point that the complete pure mathematician 
sel'dom has much energy left even for the applications of 
his science. He may not be even versed in mechanics. 
Or if he have studied mechanics he may be uninformed 6f 
the adaptation of these studies to practical needs, whil^, 
of allied sciences which would be illumipated by an ex- 
position on a good basis of mechanics, he may know 
nothing.^ 

•• If we consider now some of the treatises even of 
elerftentary mechanics, we find that fne subject, of algebra 
is often expanded into great dimensions. At this early 
stage then the mind is diverted by a mass of detail'which 
is not essential to the iie 5 {;t subjects, such as trigonometry, 
taken jn a regular course. 

* Even one of suchf* lively intellect as Hermite says, in his correspondence 
with Stieltjes : I am nothing but an algebrist.” He adds, however, the ex- 
^ pression of his belief that the most abstract speculations of mathematics correspond 
to realities, and that discoveries in analytical scieniSe arrive when it is necessary 
to effect some new progress in the study of quantities in the physical world. 
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Something would be gained if the Student were carried 
much more rapidly to the differential calculus, so that he 
might obtain ^ clearer and wider survey of a great rajige 
of the sybject vvjth its applications. Subsequently he 
would return to algebra vith greater power (cf. pp. 520 
et seq!). • 

Also, in accordance, with what has already beerr 
con*s»i(fered, it is scientific to make all ithe mathematical 
constructions as strikingly graphic as po*ssible. They 
should be exhibited, .accurately constructed in sonTfe 
material, such as steel, thaj; can be handled.’ * ^ 

Every process and operation should if possible bek 
also repr^ented graphically! This would include repre- 
sentations of forms of co-ordinates, of differential co- ' 
efficients, of quaternion forms, and so -^orth. Every 
figufe should have its essential references, as»by formulae, 
and other closely associated incidents, clearly and 
strikingly marked on it. When a figure changes into ' 
another, as, for„ example, an ellipse, into a parabola, or 
a hyperbola, this should also be exhibited by means of 
a mechanical device, with the cqrrcsponding changes 
«*iiarked of the ratio of the’ distance of a point on the 
curve from the focus and from the dicectrix. Where 
surfaces of revolution are produced, these should also 
be exhibited in tangible form. Surfaces less, regular 
illustrating, for example, Hamilton’s exposition of ^tTTe 
ellipsoid should be constnicted with the various relations 
shown. Every case of the production of loci in 
accordance with given conditions^ should be exhibited 
in operation, and also by means #of the completed form. 

Every figure that can illustrate a subject should, be 
made tangible. The most important fonnultE should be 
displayed very conspicuously dnd.iil a striking manner 

* Compare the brochure, “ Une Question cle Representation Geom^trique,** by 
the author. 
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on the walls. Each subject should also be epitomised 
in the display of its main formulae, in succession, and 
with necessary indications, of principle. The - appli- 
cations of one subject to another i^ould* also ♦be 
indicated. Some of the more striding applications of 
certain formuL'e should be expressed. 

But further, whenever a surface is shown, or a formula 
set up, models should be exhibited of the principal w&ys 
in which applications are found, say, in engineering 
works, or in £he investigations of science. 

Such phenomena as the passage of undulations of 
light through crystals of various kinds should be illus- 
trated by tangible constructions ; and such a“‘5eries as 
that involved in hearing — the concussion of the atmo- 
sphere, agitated by sound waves, on the tympanic mem- 
branes, with the communication through the ossicles to 
th‘^e fenestra ovclis, and thence through the auditory 
" apparatus-''-should be exhibited to scale. 

' The teaching of mathematics should be mainly con- 
ducted in a museum, and it should borrow suggestions, 
in accordance with what has been expounded, from sub- 
jects such as anatomy, comparative anatomy, and moderp , 
languages.^ Moreover, the foundations should be revised, 
as already here indicated, so as at once to make its 
meaning true, more comprehensible, and more vivid. In 
tills manner it would be possible to teach mathematics 
much more rapidly and effectively than is at present the 
case, and to make it a more living science. Especially 
such a system would be of enormous use in making its 
capabilities of applicat'ion visible and facile. 


' In. one of his famous letters to Stieltjes, Hermite says: “My dear friend, 
1 am entirely delighted to find yoir in the gootl intent of transforming yourself 
into a naturalist to o‘bserve the phenomena of the world of arithmetic.” He 
says, further, speaking of *^nalhemktical realities: “We meet with them, we 
discover them, we study them, like the physicists, the chemists, the zoologists. 
Those who do not find a profound insight in Hermite’s words know only 
superficially mathematics — or physics, or chemistry, or zoology. 
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In thus enforcing what has beerf said regarding the 
science of Education, I have referred to mathematics 
particCilai'ly .for^ a reason similar to that which induced 
to select that science as a test of the Fundamental 
Processes themselves ; viz. because it unites compre- 
hensiveness of scope with pi-ecisjon c^f treatment. But* 
with regard to the- other sciences like^ principles apply?' 
It 'should be expressly noted in reference to specialism 
that if a student gr^sp* the principles of^ allied studies 
such as those of mathematics^ of mechanics generally, K)f 
electrical phenonvena and, say, I^hysical chemistfy, his^ 
acqftisitions are not those merely of a number of different 
subjects^’but in their combination they form a field in 
themselves. 

*’ We noted lately the* difference of operations of a 
physicist and a physician, and we found that the main 
distinction referred to the objects of tl#ought and to the 
technique. In the exposition of Reason we fiad occasiorf 
also to consider , attentively the ^reat importance of 
techrfique. 

Referring to technique particularly, it would be possible 
“Ho analyse all the combinations of movements, and their 
co-ordinations*with tactile and other sensations, in such a 
way as to demonstrate them in their simplest forms. A 
good technical instruction should involve a training in 
operations devised so as to exhibit thesfi in syntheses of 
increasin'^ complexity, lout devoted at each stage to some 
usefql end. Great skill can only be obtained in some 
matters of technique, as we see clearly in cricket or 
billiards, by continual practic* ; but^ enough time could 
be obtained by the neglect of unimportant studies to^ 
gfve a grasp of the principles of technique in a variety 
of allied sciences, so that fn * subsequent study these 
question^ of technique would neither be a complete 
mystery por a oompleH;e, sjumbling-block. 
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The mental technique, that is to say, all the processes 
involved in the demonstration of anj’ scientific law or in 
the illustration of any hypothesis, or in the obtaining of 
definite results by the application of theories, should ailsp 
be analysed in the most complete extension; so that it 
can be seen orw-what l;>asis they ultimately rest. But we 
•have a means of doing this without in each case renewing 
the operation, for.it has been in this way that the Funda- 
mental Processes have been arri'ved at. Therefore what 
w« now need is to observe simply the syntheses of these 
in correspondence with the development of our experi- 
ences and our thoughts. 

When may Psychology be considered to hav^e accom- 
plished its task ? Considered in its critical function 
Psychology will be complete when it is so thorougKly 
mastered as to fall into dogmatic teaching, but with' its 
spirit interfusing ‘and informing the whole mass of our 
knowledge.- 

The sciences, even those that have, helped to the 
understanding of Psychology, will then be studied for 
themselves ; but in such a manner th^t every experience, 
every phenomenon, ’every thought, every hypothesis^ 
may be traced to what we know as the busis of all con- 
scious activity — the Fundamental Processes of the mind. 

But high as the leap from the exercise of the critical 
facility in poetry to the true creative effort, so great is 
also ’the Separation from the analytic product in Psycho- 
logy to the discovery of those secrets of Nature that can 
be embodied in universal laws. 

Milton speaks of the “ Thoughts that wander through 
eternity,” and Newton, for example, is often represented 
as living in a fine, ether of transcendent speculation. 'A 
false impression is lik-ely to* be created by such language 
With regard to the actual process and, means of investiga- 
tion. Keats, the delicacy of whose^thoug-hts often reveals 
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the true strain of the psychologist,* says ; “ I sent my 
herald thought intc* the wilderness.” Here we are much 
nearer* to realities. Paul Heyse in his novel, “ Die Kinder 
dA Welt*” mentions in describing one of his principal 
characters, a philoJiopher^ his tendency to Grubel-sucht 
(brooding, or searching spirit). • ^ ^ , • » 

The* highest flights of intellect the products of whifijt^ 
have out-distanced imagination have depended on this 
Grubel-sucht^ as many iifstances will show.* Newton was 
essentially '.a mathematician, ^and hia discqveries are the 
outcome of testing in t!^ej external world the res’ults of 
mafhematical researches. In his mathematical work orye* 
finds a persistent searching by way of analysis for princi- 
ples of development. Kepler united extraordinary patience 
•> 

and perseverance to a capacity for illuminated moods. 

* There is a deep aphorism, that cannot, be too often 
repeated, in Graham’s “ I'nllow gar^e.” John Stuart 
Mill, again, said that he was always attracted by thft 
obscure corneifs tljat had been passed over by others. In 
J;he World of physical science an obscure corner was left 
unnoticed for a cer^tury, for Cavendish’s investigation ol 
''the constitution of air was' misinterpreted by leaving out 
a residuum ta*which the great physicist- had called atten- 
tion. In that residuum Ramsay found new elements anc 
incidentally filled a gap in MendelejefTs scale. . 

In the chapter on research in science we have‘’^er 
the valBe of imaginatfon in the framing of good "hypo 
thesjes, and we have also seen by what apparently trivia 
or accidental circumstances the mind of the thinke 
Ifas' received the suggestion that has led to a grea 
discovery. But it must be understood that, as»Pasteu 
pointed out, it is only the mind that has been prepare 
by a long course of patient thought that c^n understan 
the significance of theee accidental experiences. A 
accident may supply^t^ie^link to an electric circuit. 
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Certainly it will never- be possible to demonstrate 
a complete system of -discovery ; but though we cannot 
exhibit the fly before it is caught, we may be kble to 
find guidance for the spreading of the -web which i? is 
destined to encounter. 

^ Or again, if our terP:a>tive efforts be like the fishing for 
■^Jitellectual trout, we may be able to gain suggestions as 
to the stretches of water which are favourable and as to 
the best way of casting the line. ' Particularly we may be 
advised what to avodd. In- all sciences there are well- 
ascertdined principles that lie at'the threshold; acquaint- 
ance with these cuts sheer away whole regions of useless 
effort. In the selection of necessary roads and- regions 
and in the needful instruction, we may be similarly 
advised to avoid those based ’upon, or leading up to, 
conventional errors. 

The principle ccf Generalisation should be regarded as 
the very manner of thought. With this will be found a 
desfre to dig deeper to foundations in order to get the 
broadest base for building up to particulars. But all this 
toil should not be formal or dry. The true scientist finds 
zest, spirit, curiosity, and at times intense delight in his 
work. We find again : the thinker’s tooh' are the pick 
and the lamp. Neither suffices without the other. 

The moods of inspiration, or of highly augmented 
effft'n^ncy of thought, should form the subject of especial 
study' in Psychology. We are here far from the formal 
output of the syllogistic manner, but we are nearer to the 
principles of development of the mind. The suggestions 
that will arise from this latost discussion are so numertous 
and important that they would carry us beyond the scope 
of this work. The. whole subject will doubtless some day 
receive a systfematic imv^estigUtion, and then our critical 
Psychology will be found to have a base for that homing 
glory of science, the Psychology of Research, 
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Abb 6 , E., though distjpguished savant, 
devoted hims^f to the manufacture 
of glass, 405 , . 

Abel, N. H., studies of, in equatioift 
havtj psychological caste, 189 ; re- 
searches of, in elliptic functions, de- 
manded iiji&ginative brilliancy, 189 ; * 
propositions of, in elliptic functions, 
were questioned by Arago, 330 ; 
li*s not been free from errors in 
mathematics, 330 ; showed geniis 
in solving problems of elliptic func- 
tions, 341 ; keenest insight of Abel 
resulted in practical value, 407 ; dis- 
plays ardent spirit in his bold gener- 
alisations, 531 ; Legendre could Aot 
keep pace with, 53r ; died of phthisis 
at twenty-five, 626 ; great repre- 
sentative of Norwa:>in rr^ithematics, 
760 , 

A(bercrombie, J., diffused taste for 
Psychology in popular style, g ; 
studied aphasia, 658 * 

.^bney, W. de W., has written on* 
colour-blindness and the Trichro- 
matic theory of virion, 515 
Ach, N., has studied Action,” 691 
Adam, C., has written on imagina- 
tion in scientific discoveries, 394 
Adams established calculations of new 
planet independently of Le Verricr, 

A 

Addison tells dream story tc* illustrate 
relativity of time, 615 
Ukin, Dr. W. A., joins issue with 
Helmholtz in regard to pitch of the 
resonant note of vowels, 290 
Ukins with Hodge studied sleep from 
bgsis of evolution, 608 
dbertuS Magnus, philosophical system 
of, referred to in regard to mathe- 
matics, 19 

le<ihsieff, N., has studied “Action,” 

^ 691 ; is Germanic in method, 760 
’Alembert was not of severe tempertf- 
™6nt, 539 • suffered from gravel, 
627; type|of, comp:ired with John 
Hunter, 643 * 

l^ander, greatness of, in rejecting 
Parmenion’s advice, *599 * * » 
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Alfieri wa^ epileptic, 83 ^ 

Aliotta is noted lb Italy in Experi- 
mcfital Psychology, 758 • 

Alix, E,, studied question of reason 
in animals, 49 

•Amadei is Italian psychologist who is 
noted as psychiatrist, 759 
Ampere was above all a philosopher, 
430 ; was not of severe tempera- 
ment, 539 ; was very absent-minded, 
612 ; type of, dbmpared with Gauss, 
643 ; was als(f great psychologist, 
75 f , 

Andral put forward views of aph&sia 
before Brovfe, 658 

Andrews, Miss Grace found 90 out« 
of 1 18 dreams suggested by experi- 
ences of waking, 608 * 

Angell, J , K., has furnished report on 
standardising procedure in experi- 
mental tests, 769 

Angelucci has studied colour-blind 
painters, 31 1, 759 

Apollonifls, philosophical system of, 
referred to in regard to mathematics,. 
19 ; progress of civilisation due to 
men of the tfpe of, 438 
Arago studied psychic effect of illumi- 
nation, 225, 740 ; questioned Abel’s 
propositions in elliptic functions, 

33 ^ 

Archimedes, piTilosophical system m, 
referred to in regard to rpatherjatics, 

1 9 ; put forward suggestions that lie 
at basis of Infinitesimal Calculus, 
15 1 ; discoveries of, applied to 
work of destruction, 426; progress 
of world’s civilisation due to men 
of #he type of, 438 ; opinion of, in 
#egard to specific gravity, greater 
than all the rest of his tim(^ 544 
Ardigo, R., is in general agreynent 
with dc Sarlo, 758 ^ 

Argand, R., Aas written on imagin- 
, aries, • 

AristcTtle referred to as past master in 
province of thought, x; approache(> 
the main problem of this book, 
but unsatisfactorily, x ; serves as 
good landmark of Greek psychology, 
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2, 736 ; disabilities of, 2-3 ; de- 
fines Psychology, posits categories, 
II ; studied memory, 305 l pro- 
gress of civilisation due to the type 
of,^ 438 ; undue authority of, broken 
by Galileo, 504 ; method of, was 
combination of patient investigation 
played over by illuminating genius, 
522 ; was not of severe temperament, 
539 ; limitations of analysis of, 
gave rise to sche^astic logi'«, 726 ; 
between, and Kant little was done 
In development of the principle 
of the categories, 737 ; analysis 
more keen and determhied than that 
of, is required, 71,7 ; is the founder 
of the Psychology of the categories, 

V 73 7 j ’‘references to^,'^2, 4, 778 
Arkwright is one o7 Carnegie’s twenty*- 
greatest men, 431 

Arnaldo is Italian psychologist noted 
in realm of psychiatry, 759 
Arnett, L. D., has written on counting 
and addition, 126 
Aronsohn, E., studied odours, 67 
Arreat, L., h^s written on memory 
and imagination, 305, 394 ; has 

given a classificati jn of Psychology, 
756, 769 

Assagioli, R., believes that greatest 
a^ctivity in Psychology in Italy has 
been shown in sciena of pedagogy, 
^ 757 ; has spread knowledge of 

Psychology by means of “ Psichc,” 
757 

Auerbach, v., proceeded from Helm- 
holtz, 225, 740 

Auerbach, Dr. Siegmund, found develop- 
ment in i:>arietal region in musicians, 
636 

Avebury, Lord, studied question of 
reason in animals, 49, 569 
Avenarius, R., “ Kritik der reinen 

Erfahrling” of, has Lad considerable 
influence, 752 

Ayers, Dr. Edward, patient of, after 
operation that gave sight, recognised 
apples as round, 551 

Bacon, Roger, studied memory, 305 ; 
discoveries of, greatly employed for 
destruction, 426 ; progress of civil- 
isation due to men of the type of, 
438 ; opinion of, in chemistry greater 
than that of all othdrs of his time, 544 
Baden- Powell, General, “ Aids to 
Scouting” of, quoted, 496 
Baglioni, S., is Italian psychologist 
strong on physiological side, 758 
Bailey studied odours, 67, and taste, 
67 ‘ ' 

Bain, referred t(i,in the line of Engjis^ 
thinkers, x, 749 ; has imported new 
c views, shows importance of spon- 
taneity in mental action, 5, 6 ; 

takes nervous system as basis, ii ; 
acuteness of analysis, balance and 


candour of, 12 ; style of, is flat 
and hardly adequate, 12 ; has 
well expounded relativity and spon- 
taneity, 12 ; work of, may be re- 
garded as supplen^cntatfy to Spencer’s, 
12 ; finds {.leasurable quality in 
sensation, 3*5, 54 ; giv^s masJi'Sie- 
ness a'" attribute of sensation, 53 ; 
finds in sensation an Hedonic attri- 
bute, 54 ; distinguishes between 
tastes and relishes, 67 ; believes 
same central fibres involved in sub- 
jective impressions as in ordinary 
case, 81 , pointed out advaixtages of 
limitations of talents, 409 ; works 
such as those of, should be examined 
till germinating principle is found, 
413 ; concluded for feeling of motor- 
innervation, b62, 099 ; is of the 
school of Biological Psychology, 739 ; 

' Mso claiifis succession from Locke 
through the Mills and Hum^, 739, 
749 ; gives admirable exposition of 
Psychology up to hts time, 749 ; 
references to, 6, 17 
Baldwin, T. M., has studied children, 
567, 762 ; measured duration of 
•dream by striking of a clock, 615 ; 
is great name in American Psveho- 
logy, 762 

Balzac, ugliness of, made him seek 
other ways of charming, 639 
B^rdny, R., Hungarian psychologist, 
has been influenced by German 
style, 760 

Baroncini, L., Italian psychologist 
with philosophic outlook, 7S9 
Barre, experiments of, in " voltajc 
vertigo, supports theory that semi- 
circular' canals are concerned in 
balance and orientation, 70 
Barrovechio, B., studied sense o? 
vibrations, 73. 757 

Bartel, E., has offered suggestions to- 
wards systematisation of all science, 
770 

Barth on tactile sensibility, 42, 62 
Bastian may well be consulted on rela- 
tion of body to mind, ii ; believed 
in spontaneous generation, 362 ; 
studied aphasia, 658 ; says so-called 
motor centres are sensory, 667 ; 
view of, in regard to “ Glosso- Kin- 
aesthetic elements,” 660, 69*5 
Bataillon produced artificial partheno- 
genesis in frogs’ eggs, 488 ; studied 
causes of hypertonic condicions in 
egg, 490 ; shows Loeb has carried 
theory of ions too far, 676 
Battaglia has studied psychic effects 
of haschisch, 759 

Beaumont, Elie de, has offered magni- 
ficent generalisations in geology, 
382 

Beaunier has written on'biemory, 305 
Beaunis, H. E., has studied “internal 
sensations, 24, 72; has developed 
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Experimental Psychology, 225 ; 
has studied dreams, says that in 
dreams it is possible to Fjiow one is 
dreaming, 61 1 ; sought to isolate 
motor hineiwati^n, 701-703 ; c\assi-^ 
fication of. in regard to “internal 
.sJbsatiop^,^ affords^ a good basis, 

754, 773 • 

Bechterew, W. v., has \^itten pn 
methods of Objective PsyclJblogy, 
769 / 

Beck, H.,' found some taste persisted 
aftgr extirpation of tongue, *67 
Becker has studied internal Sensations, 
24* 

Belcher, the famous pugilist, •was^not 
a big man, 631 % 

Bell, C., believed in the existence of 
the feeling of motoi* innervati'hn, 700 
Bell is one of Carnegie’s twenty greatest 
men, 431 * I • 

Bell ^ndford has studied love, 762 
Bellavitis has written on imaginaries, 
212 • • 

Bentham, fkull of, but little larger 
than average, 634 ; type of, com- 
pj^red with Palladio, 643 ; school of, 
accepted James Mill’s analysis ^■)f 
will, 580 

Bentley, I. M., has written learnedly 
of memory, 305 ; has with E. B. 
Titchener studied beats, 762 
Bergcmann has studied “ Action,’’ ■691 
Bergerat, Emile, published over 100 
books, 632 

Bergson, “ Matierc ^t M^moirc ” of, 
contains germ of “ L’Evplution erda- 
^ trice,*’ 305 ; J. M. Stewart’s exposi- 
tion of, cited, 714 ; questions funda- 
mental nature of time, 3i;j> 755, 756 ; 
is under Kantcan influence, 755 p 
' “ L’Evolution creatrice ’’ of, lias 
affinities wdth “ p^chic causality” 
of de Sarlo, 758 

Bergstrom, John A., describes experi- 
ments on memory by means of 
interference of associations, 287 
Berkeley referred to in the line of 
English thinkers, x, 5, 748 ; recon- 
ciliation of idealism of, ^vith com- 
mon sens#, xiii, 543 ; pushea on 
Locke’s positions, 6 ; sweeps away 
all but mind and ideas, 6 ; emotional 
nature and theological principles 
of, bound up with his psychology, 
7 ; some deductions of, absurd, 7, 
084 f despised mathematics, 7 ; 
divergences of, from Locke, well 
criticised by Hume, 8 ; analysis of 
externality, ii, 543-566 ; attempts 
analysis of time, ii ; subtlest 
analysis of, resulted in practical 
value, 407 ; must postulate mind, 
544 ; occupied himself with phil- 
anthropicT schemes, 545^ was dp- 
posed to scientific spirit, 559 ; 
original genius clouded by*nlediaByal 


^ notions,* 748 ; references to, 556, 

„ 558, 739 

Bernard, Claude, aided scientific treat- 
ment of Psychology, 10 ; describes 
“moment of genius,” 522 
Berfiardini has studied memor^' for 
music, 305 ; is noted in Experimental 
Psychology, ^58 

Bernhardt, M., devised test, which he 
thought demonstrated the feeling 
oPn^tor ir^erFation, 669, 700 
Bernheimis notable figure in Psychology 
in France (hypnotism), 756 * 

Bernoulli recognised unsigned solution 
of Newton, ♦53 1 

Bernstein, J., harnew theory of sen- 
sation of touch. 62 ; has theory of 
vision, S13 ; S(fhght to isolatTc feeling 

• of motor innervation, 701 
Berr'#toni, V., has investigated optical 

illusions, 759 

Berthelot. notes on the recovery of the 
t name of, 242 • 

Bertrand, A., attributes to Bichat 
first expression of the sens muscu- 
laire"' 700 ; in “ La> Psychologic de 
I’Effort” writes charmingly (d Maine 
de Biran and Ampere, 754 
Bessel cited in reference to theory of 
unit, 100 ; studied psycho-physics 
! before Fcchner, 225, '>33, 740 • 

1 Bessemer is »nc of Carnegie’s twenty 
greatest men, 431 ^ ^ 

Besta, C., is noted Italian psychologist, 
strong in histology, 758 
Bianchi has studied aphasia, 658 ; has 
studiea mania, 759 ; has studied 
alcohol in relation to Psychology, 
759 

Bicha4 had asymmetrical head, 637 ; 
appeafs to have been the first to 
use the expression *‘sens musculaire,**^ 
700 ; thought he could localise the 
emotions, 7»fo 

Biervliet, J. J. v., has studied memory, 

305 * , , 

Bigelow, John, has written popularly 
on sleep, 618 

Bighain has written on reterurlf!^, 

Bignon, Louise, recollecfion of name 
of, 251 et seq. 

Billings, M. L., studied change of 
heart rate in attention, 219, 704 
Binet, Alfred, remarks that Aristotle’s 
fo*mulation of syllogism has misled 
^subsequent thinkers as to nature of 
ceasoning, 41 ; puts forward “ theory 
of substitution,” 41 favours 
monism, 86; has studied calcu-* 
lating prodigies,* 139, 403 ; has 

developed Experimental Psychology, 

* 226 ;* has derided Haeckel, 393 ; 
“ Psychologic du Raisonnement ” c4, 
is interesting but not conclusive, 
671, 672 ; is content with Herbert 
Spencer’s exposition of reason, 673 ; 
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cites Ribot with appro’vml for will, 
673, 695 ; developed system of 

Experimental Psychology o/, 739, 
755. 75b ; remarked that American 
studies needed organisation, 763 ; 
ha^ system of classificatioir of 
Psychology, 769 

Biot takes 32 and 8,192 vibrations 
per second for hearing, 55 
Biran, Maine de, was one of first to 
call attenti<yi to ^r<^lem "sense 
of effort, 714 ; thought secret of all 
•^ay in the mystery of will, 754 
Blschoff published weights of brains 
showing Liebig low irttthe scale, 634 
Blakeman, T., find!/ Dante’s skull less 
than the average, 634 
Blondet, M. (misprftited Blyndal in 
^text), has studied enlargement of 
moon«at horizon, 223 r. 

Bliicher, General, temperament of, 
formed strong factor of will, 584 
^lumenbach in 1795 found aniemia 
of brain in sleep, 697 
Blyndal, M., see Blondel 
Boiiac, E., has-written on continuance 
of waking and dreaming states, 614 
Bolyai developed Gauss’s study of 
axioms, ix, 238 

Bonaparte, Lucien, show'ed stronger 
will than Napoleon at Brumaire, 584 
Bonatelli, P., has studied illusory recol- 
lection, 285, 759 

Bonnet, Ch., studied instinct, 569 
BoD-loni-Uffreduzzi, G., is Italian psy- 
chologist who has studied physio- 
logical aspects of subject, 759 
Bossuet suffered from gravel, 627 
Bottomley, Prof., studied bacterial 
fertilisation of soils, 393 
Bouasse shows fine philosophy quality 
in dealing with scientific subjects, 753 
Bouguer studied psychic effect of 
illumination, 225, 74a 
Bouillaud was forerunner of Broca, 657 
Bourdon, B., has written on sensi- 
hiliU tactile, 42 ; has studied time 
occupied in the measure of numbers, 

; has developed Experimental 
Psychologv, 225 ; has written on 
meriiory for complicated mechanical 
processes, 287 ; has studied the 
influence of age on memory, 305 ; 
has done admirable experimental 
work, 756 

Bourget, Paul, has written of> the 
ddjd-vu, 284 

Bourne, G. C., “Herbert Spence? “ 
lecture <if (1910), referred to, 14 
Boutrbux, E., has thrown in doubt the 
immutability of laws cf Nature, 372 ; 
has charming style even where 
philosophy not acceptable, ^72 ; is 
<. more philosophic than technically 
psychologic, 755 

Boutroux, P., has written on imagina- 
tion and mathematics, 394 


Bouyer, A., has written on voice 
duction, 290 

Bowditch*has established that sensorv 
nerves may function for long periori, 
v«thout fatigue, ® ^ 

Boyle, representative of.Great Britain 
in chemistry 760 ^ ^ 

BradleypF. hT, has studied the ques- 
^tion, ‘•Why do we remember for- 
• w^ds and not backwards,” 285 
Branly, importance • of observations 
apparently remote of, ix ; 'discovered 
the essential in wireless* telegraphy 
433 • • • ’ 


Brentano, F., said Fechner’s la^ was 
^ntrtry to common sense, 231 ; 
influemced both by Kant and Scho- 
penhauer, though departing from 
botfl, 752 • 

Brewster thought he had discovered 
« three kinfls of solar rays, 56 ; cor- 
rected by Helmholtz, 56 ; ^owed 
that certain hallucinations are de- • 
viated by prism, 81 • 

Bridgman, l-anra, bVind", deaf, and 
dumb, was studied before Helen 
Keller, 309 , 

Brieger, L., studied ptomaines, appli- 
catif)n to sleep, 608 ; experimented 
in muscular contraction, 670 
Broadbeiit believed in the existence of 
a higher centre for words, 659 
Broca, convolution of, associated with 
speech, considered, 627, 635, 652, 
653. 656, 658, 695 

Bronte, Charlotbo, thrilled world with 
poignant works, 639 
Brougham, now unread, clouded 
ence of Young, 432, 632 
Brown did good work on cause and 
effect, 9 

Brown, Elizabeth S., has written “Th? 
Baby’s Mind,’ ’^567 

Brown, Robert, work of, in Botany was 
on plane of more obvious tasks than 
Darwin’s, 382 

Browne, C. E., has studied simple 
arithmetical processes, 126 
Browne, Sir Thomas, wrote condem- 
nation -of “peremptory adhesion 
unto authority,” 507 wrote con- 
versation between twins not yet 
born, 567 

Browne, T. Crichton, has written on 
dreamy mental states, 618 
Brownlee is notable name in the science 
of statistics, 191 ^ 

Buccola, G., has studied Psychology 
in psychiatric aspects, 759 
Buchner believed thought to be 
material because it took time, 619 
Buffon was epileptic, 83 ; aphorism of, 

“ there is only one animal,” 191, 396 ; 
suffered from gravel, 62 ; is of the 
ischool oPBiological Psychology, 739 
Bullough, E., has written on the aesthe- 
<^ic-ai5p?eciati6n of colours, 54 
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Burke thought radium produced life 
362 

Burnet, J., cited, “ Early Greek Philo- 
sophy,” 2, 736 • 

Bums, Robbie, morality of, debatable, 
371; is on% oU Carnegie’s twenty* 
gneatest man, 431 ; fias family like- 
mess to Byron, 643 • 

Burton gave list of ills to wifich great 
scholars are liable, 627 • » 

Butler, Bishop, set up stand^d Af 
‘‘plain honest*man,” 543 
Byron is 'said to have been epileptic, 
8^f ^studies in recoltection of 
passages of, 269-271 ; ^ir Walter 
Scott thought he saw, 313 • poetry 
of, produced vogue in iiecfs^ies, 
366 ; nonsense of physicians con- 
duced to death 01,^83 ; laughed at 
Southey, 431 ; wrote an amusing 
verse on Berkeley, 558^; Manfred is 
intimately related to character %<A, 
53 ^; had small head, 634 ; club-foot 
of, was 639 ■, has family like- 
ness to l^rns, 643 * 

Cabanes, Dr., says Bonaparte had 
]|»hthisis in first Italian campaign, 
627 ; studies history medically’ 
640 ’ 

Caesar was epileptic, 83 ; exhortation 
of, at Pharsalia, 600 ; was weakly 
when young, 639 

Calderoni, M., has expounded ^ the 
Psychology of Pikler, 759 
Caldwell, Mary Grace, studied use of 
sense epithets by f^iellev and Keats, 
392 • , 

Calkins, Mary Whiton, studied colour 
audition, 57 ; found sensations of 
taste rare in dreams, 6070 
(jiCamerer studied Weber’s law wiWi 
regard to taste, 67 

Camoens, studies 0/ recollection of 
passages of, 276 

Campbell, A. W., has written on lo- 
calisation of the cerebral functions, 
76 

Candolle, de, classification of, improved 
on that of Linnaeus, 383 
Cantecor, G., cites Ward,«Stouj>, and 
Sully as representative of English 
Psychology (1911), 764 

C., is an Italian psychologist 
^ of fhe Kantean school, 759 
Cardan resolved problems during 

• sleep, 614 

Carducci was epileptic, 83 
Carlyle, ‘‘ Sartor Rcsartus ” of, derives 
from Fichte, 15, 366 ; influence of 

• style of, tends to make also his 
philosophy acceptable, 365 ; lacked 
systematic habit of generalisatfion, , 
391 ; showed aptitude for ''mathe- 
matics, 409 ; was rather opposed to 
the scientific spirit, 5^9 ; laughed 
at the monks of AJhos, 559 ; should 
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temnnrfi®'^- ^2"^ temperamental and 

’ nhilS2 I affecting his 

Philosophy, 743, 746 ® 

^\wentv Andrew, has given list of 
fi ^ t greatest men,” in which 
t|e mechanism of trade bulks largely, 

^Tlmorv 

’ tesearches of, 
have been of great practical use, 
42^9 ; problem of, 429 

f man who^ 
buildings, 569 
^ '*569^^ studied instinct, 

Carrierc, pairAings of, wore deficient in 
colour, but his ^.yes normal, 31 1 
Carus, 1 IS monist, 86 
^Cato is cyaractenscd by “ Dei’enda est 
Carthago,” 534' * 

Cat toll J M., is eminent -American 

psychologist, 762 

Cauchy, system of, offers comparison' 
with those oi t'lrassmaim arid 
Hamilton, 152 ; has helped to build 
up calculus of operations, 189 ; 
showed how to integ>rate round point 
where function inflnite, 203 ; has 
written on 'riiaginaries, 212 ; re- 
vised and mafle more rigorous his 
pr<fcols, 330 

Cavendish, indications ,of, in anijlysis 
of «air worn neglected, 399, 785 
Ceiii is Italian psychologist who h^ 
studied mania, 759 ^ 

Cervantes “laughs his life’s regret” 
575 . 

Chabaneix, Dr., cites cases of work 
done during sleep by Heine, Scho- 
penhauer, Wagner, Tolstoi, 614 
Chairyjcrlain, A. F., has studied chil- 
dren ,^5 67 

('hantemesse, notes on recovery of name 
of, 248 

Charcot, JeaiP, told story of his father, 
586 

Charcot, lectures of, at th'e Salpctridre 
referred to, 240 ; made use of Psy- 
chology in medicine, 58^ 756 ; 
studied aphwsia, 658 ^ 

Charles V. was epilej^tic, 83 ; had 
adenoids, 639 * 

Charpy, A., found in mucous membrane 
of the ilcurn nerve cells similar to 
those of tactile corpuscles, 72 
Chasles was deceived by forgery as- 
(^•ibing to Pascal the invention of 
» the Infinitesimal Calculus, 350 
Ohateaubriand was epileptic, 83 
Chauffard and Rathery, ca<e of aphasia 
of, referred to, C53 • ■* 

Cheselden, case of,‘ proved that direct 
, visi^m does 'not .give knowledge of 
t^xtcrnality, 169, 550 
Chesterfield, Lord, letters of, viere 
rivalled by Euler’s letters to the 
Princess Elizabeth, 531 



792 INDEX OF NAMES 


Chiabra, G., is Italian psychologist 
with philosophic outlook, *759 ^ 

Chladni gives determinations of the 
range of hearing, 30 to 20,000 vibra- 
tions per second, 55 
Chopin died of phthisis, 626 
Cionini has written on the effects of 
practice in memory, 301 ; associated 
with Guicciardiin studies of memory, 
758 

Clapar^de, Ed., reconsiders theories of 
apparent size of iA-oof at hdifeon, 
223 ; has studied animals, 569 ; 
^‘^lates experimental (Iream, 615 ; 
exemplifies French spurit in Swit- 
zerland, 760 ; has forlliulated plan 
of methods, 769 ', has advocated 
unification of termijiology, 769 
Cl/»usius developed mbdern theory of ^ 
heat, 395 ^ 

Claviere <^ted case of a dream of less 
than 22 seconds, 615 
Cleland found that shape of head 
changed with exercise of faculties, 
641 

Clifiord developed Gauss’s study of 
axioms, ix ; studied question of cur- 
vature of space, 204 ; notion of, that 
space curved was'* suggested by 
Riemann, 169 ; was not of severe 
temperament, 530 ; died of phthisis, 
6213 

Cohn showed that red becomes 

^ distinguishable- at greater range 
than violet, 519 

Colefc*idge, quoted, 216; lectures of, 
on poetry, inspired Davy, 395, 408 ; 
composed “ Kubla Khan ” in opium 
dream, 614 

Coleridge, Chief Justice, type of, com- 
pared with Hawkshaw, 643 
Collier, J., has written succinct Account 
of recent work in aphasia {Brain, 
1909), 658 

Colucci, of Naples, is iioted Italian 
psychologist, 758 

Columbus is one of Carnegie’s twenty 
greatest men, 431 ; was thought to 

be r efuted by ridiculous arguments, 

‘ 

Comte shocked Mill with his proposals 
of intellectual tyranny, 532 
Conant, Levi Leonard, studied counting 
in animals, 114 

Condillac, reproached by John Mill 
with missing Locke’s teaching, is 
brilliant, well-intentioned, but not 
sufficiently profound in analysis, 
10, 671, 695 ; completed lesson 

during sldep, 614 ; main problem is 
* not ufilike that of this book, 671 
• Congreve was gouty, 627 ^ 

Cooper, Fenimore, book of (.“The 
Prairie ’’), referred to, 241 
Copernicus solved a highly compli- 
cated problem, 382 ; work of, was 
triumph of scientific imagination, 
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394 ; progress of civilisation due to 
men of the type of, 438 ; opinion of, 
on solar system, greater than all 
others, 5^44 ] was considered to be 
refuted by ridiculous arguments, 729 
<CoriA, J., de^dsed experiments in 
taste, 67 Q 

Cornish, C. J', experimented wifh 
regard 'fo question of reason in 
*-,nirpals, 49 
Corti, organ of, 64 

Cousin, eclecticism of, referred to ; 
not possible thus to build system, 

767 ;* ' . 

Couturat has studied mathema,tical 
infinity^ 756 

Crelr'llon was epileptic, 83 
Cruveilhii^r, studied aphasia, 658 
Cumberland, Stuart, demonstration 
of, in “ thought-reading,” 42 
Cuvier, conflict of, with Geoff roy St. 
'n^ilaire, inspired Goethe, 396; studied 
aphasia, 658 

Cybulski, N., found som<< taste per- 
sisted after extirpation . of tongue, 

67 

Czermak, J. N., has studied time and 
§pace, finds veritable time sense, 317 
Czolbe suggests that time is the 4th 
dimension, 318 

D. (L.), probably Dugas, has written 
on the appreciation of time in 
dreams, 618 

Dallemagne, E. L., has written of 
anatomical marks of criminality, 637 
Dalton thought >re was wearing drab 
when wearing scarlet, 310 ; \/as an 
example of a solitary thinker, 422 ; 
type of, compared with Huyghens, 
643 ; iltaminated the work of 
Lavoisier, 764 ; representative of ♦ 
Great Britain in chemistry, 760 
Dante, studies in »'recollcction of pas- 
sages of, 276 ; skull of, smaller than 
average, 634 ; had asymmetrical 
head, 637 

Danton has some likeness to Daniel 
Webster, 643 

Darboux has greatly aided the develop- 
ment of mathematics, i8g 
Darwin, treatment, analysis, and bold 
generalisations of, ix ; said mathe- 
matics seemed almost to giye an 
extra sense, 7, 189 ; aided scientific 
treatment of Psychology, 10 ; much 
impressed by force of person .1 
influences in regard to search for 
truth, 363 ; had not formulated his 
problerns before the voyage of the 
Beagle, 380 ; work of, was on a less 
obvious plane than Brown’s, 382 ; 
tlleories of, have given new standards 
in natural history, 384 ; 'Considered 
generalisation as standard of mental 
power, 390^ ; held Carlyle’s intellect 
in no gre§t esteem, 302 ; in progress 
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formulates a “law of fusion,’' 673 ; 
from suggestion of Malthus showed 
scientific imagination, 396 ; found 
his aesthetic tastes diraijiish, 410 ; 
was an example of a* solitary thinker, 
422 ; life ofj^issiynrned upinelabora- • 
tion of his, theories;^ 422 ; was not 
•University i>roduct, 435 ; work of, 
compared with Pasteur’s, t57 ; was 
considered to be extinguished l^y 
Disraeli, 503 ; work of, causec?con?- 
motion for rt?asons accidental to 
science,- 529 ; required high iporal 
qu^ities,for his work, ’539; was 
riSicu^ed by the “ plafti, honest 
mah,” 544 ; studied children, 567 ; 
studied instinct, 569 ; snape^ of 
head of, changed with study, 643 ; 
resembled Galileo, <]43 ; showed ad- 
vantage of a (flassification in biology 
that is veritable exposition of natural 
history, 728; is of tne school* ^f 
Biciogical Psychology, 739 ; domi- 
nates biological domain, 760 ; re- 
ferred to, ^5 * 

Dastre communicated Lapique s 
studies of weight of brains, 634 
Dai^det, Alphonse, uses the Pascal- 
Chasles letter in “ L’lmmortel,” 35^ i 
Dav^i, Sir Humphry, promulgated 
modern theory of heat, 395 ; excited 
his imagination by Coleridge’s 
lectures on poetry, 395^ 4^^ ; 

methods of, criticised by FaracJhy, 
408 ; was not of severe tempera- 
ment, 539 ; representative of Great 
Britain in chemistr:i, 76q 
Debierrg, Prof., found braii^ of bandits 
• normal, 362, 637 
D6j6rine, J., studied aphasia, 658 
Etelage, Prof. Yves, artificiilly fecun- 
dated eggs of sea-urchins, 363, 487 f 
methods of, offer numerous lessons 
in classification, 4^ ; showed that 
in fecundation the egg is dehydrated, 

489 ; produced fecundation with hypo- 
tonic solutions, 490 ; studied ions, 
492 ; classified phenomena of cell 
division, 492 ; considered that cell- 
division proceeded from intrinsic 
conditions, 493 ; obtain'id a fully 
developed • sea-urchin by experi- 
mental parthenogenesis, 493 ; saying 
of, “It cost nothing to try/’ 495 ; 
apparatus of, described, 496 ; pro- 
ceeded in systematic way by classi- 
fication, 497 ; results of, have been 
doubted on general grounds, 498 ; 
scrupulous care of, to avoid chances 
of error, 498-500 ; referred to, as 
testing Loeb’s theory of ions, 676 
Delaunay, curve of, involves elliptic 
integrals in its mathematical expres- 
sion, 355 

Delboeuf, 1., studied sleep and 
dreams, 618 ; has done temarkaDle 
work in Psychology^in France, 75^ 


Dellile traces forms of nervous troubles 
to wireless electricity, 74 
]f)emoor, J., histological studies of, 
important in theory of sleep, 608 
Demosthenes was weakly when young, 

Deliver, Alfred, finds parrot’s hearing 
apparatus to present new puzzles 
for the Helmiioltz theory, 509, 51 1 
Descartes, abstract speculations prac- 
tically important, ix ; ingenious even 
wl^e’Jt he myst ^ignalfy failed, 9 ; re- 
garded the soul as an entity occupy- 
ing the pineal gland, 9, 502, 65* ; 
reference to the system of co-ordin- 
ates of, 2 Jf 70, 12 1, 125 ; entered 
profoundly into itssurnptionsinvolved 
in simple operations of calculation, 
135 ; ^stem %f, marked Advance 
• from (Jircek hoi?lographies, 149 ; m 
thijpwing off authority could not tell 
where his thoughts would lead, 380 ; 
we cannot now like, take nothing 
. for granted, 39^‘^ ; hid himself iit 
Holland the better to think in 
solitude, 422 ; work of, is one t>f 
factors of civilisatior*, 501 ; was one 
of originators of speculations cul- 
minating in Fechner’s law, 501 ; 
was not of ifevere temperament, 
53^; declared that aninials were 
automatic, 545, 5?)4 ; Cogito, trgo 
of, oriticised, 592, r>o2 ; was 
sub-microcephalous,fC>3i ; has mar ks^ 
of thinker, 641 ; never saw the 
soul on its seat, 666; referred •to, 

Dessoii% ll., has studied legerdemain, 
^2 ; favours monism, 86 ; has written 
history of new German psychology, 


Devaux-€harbonuel showed how timbre 

depended on the overtones, 57 
Devillc found that shape of head: 

changed witl'#exercise of faculties, 641 
Dewey, J., has written on the psy- 
chology of infant languages, 567» 
762 * has studied sense of effort, 714 
De Witt and Hubert found sensojy 
nerves in tf^mlons and muscl^, 0^ 
Diderot, representative ^ of trench 
materialism, did service of prepara- 


tion, 10 , V ^11, 

Diogenes refuted the sophist by walk- 
ing, 198 ^ . . . 

Disraeli shot ^n epigram against 

rkSdlTG’c.,\as found bacteria more 
(»omplex than supposed, 

Dold, H., studies of, in staiAng^bacilli ^ 

are important, 466 

Donaldson, studied Laura 

Bridanan, 3i(5; called attention to 
' tha small total volume of nerve-cell 
bodies in cerebral cortex, 633; has 
studied thermic conditions of sensa- 
tion, 773 
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Donders studied physiological aspects 
of Psychology, 225, 74® ; experi- 
mentally found (1854) anaemia ot 
brain in sleep, 607 .. 

Doran, R. E., has studied epilepsy, 
762 

Dorahdo, “Marathon” champion, is 
small man, 631 

Downer, champion pedestrian, was of 
medium size, 631 

Downer, J. E., has studied “muscle- 
reading,” 42 o , n ' 
Dresslar, F. b., has studied tactile 
ft?nsibility, 42, 62 ; has studied | 

sense of vibration, 74 1 

Drobisch, M., had as oirly as 1842 
insisted on scientific methods in 
Empirical Psychology, 753 
Dryden,' quoted for great wits,” 83 
Dubois- Reymond, seceded fiom mon- 
ism, <186 ; studied physiological 
aspects of Psychology, 225, 740 ; 
saw necessity for specialist to have 
wide range, 402 

Duchenne, note on recovery of name 
of, 240 et seq. ; describes hysterics 
graphically, ^240 ; finds sensory 
nerves in muscles, 668, 699, 756 
Duffy, champion pedestrian, was of 
medium size, 631 ' 

Dugas, L., has written on tho. psy- 
Ciiology of dreams, 618 ; on fear, 756 
Dumas, G., has studieo\ sadness and 
joy, 756 

Dunan, C., has studied time, 317, 75 ^ 
Drwham and Hammond in series of 
experiments proved that^ anaemia 
of brain existed during sleep, 607 
Dwelschauvers, G., has formed a theory 
of synthesis at the base of mental 
life, 41 

Eastwood, Dr, A., concluded that 
tubercle bacilli found in lower 
mammals are found alsoin man, 355 
Ebbinghaus, experiments in memory 
suggested by, x, 305 ; studied in- 
ternal sensations, 72 ; “ Ueber das 
Gedachtniss ” of, referred to, 305; 
<rr,voiKed upon Weber's indications, 
739 

Edinglr, L.,‘ has studied animals, 569 
Edison selected carbon filament after 
testing great number of materials, 
398 ; avoided mpre diagrams in 
studying machines, 410 ; is one of 
Carnegie’s twenty greatest ^men, 

431 » 1 

Edridge- Green, Dr. F. W., calls atten- 
tion to- distinctions between light 
perception and colour, 53 ; finds 
eighteen monochroiy.atic spaces in 
spectrum, 56 ; ha 5 written on the 
cultivation of memory, 301 . 

Egger, V., has studied souvenir in 
dreams, 285; time in dreams, 617; 
has studied children, 567 


Elder, W., has studied memory for 
odours, 67 ; has written on the 
physical basis of memory, 305, 774 
Eliot, Geqfge, plainness of, made her 
seek compensations elsewhere, 639 
Elizabeth, Princess, lettcfrs o^Euler to, 
rivalled Lord; Chesterfield’s, 531 
Ellis, Havelock, has wril^ten on'^the 
modern, interpretation of dreams, 
^piS ; contrasts phthisical and gouty 
' dispositions, 627 

Emerson was rather opposed to scien- 
tific spirit, 559 

Empedocles, progress of civiliration 
due to men of the type of, ^38 ; 
opinion of, on natural selection, 
gpeat^ji.- than that of all the rest of 
his time, 544 

Engclman studies organs of taste his- 
tologically, 67 

Epicurus, principle of Hedonism of, 
jqhould be sought at deeper basis, xv, 
319, 424; doctrines of, perver'ed in 
modern society, 67 ; Spencer savours 
of, 532 . 

Erasmus suffered from gravel, 627 
Erb, case of, cited, by Muensterberg 
wrongly against feeling of mptor 
'•innervation, 664 

Erdmann, J. E., cited, “ History of 
Philosophy,” 2, 736 
Errera, L., has studied ptomaines, appli- 
plication to sleep, 608 
d’Lsparbes, Georges, delightful story of, 
referred to, 584 

Euclid, geometrical demonstration of, 
longer than ^.algebraical, 136 ; as- 
sumes t);;iat all right angles are 
equal, 154 ; axioms of, should bo 
regarded in new light, 164, 165 ; cer- 
tain prr, 'posit ions of, held to be true 
I before formally demonstrated, 173 I 
demonstration of, of 5th propos* 
tion is cLimbrpus, 178 ; studies in 
recollection of'dcmonstrationsof, 277 
Euler, progress obtained in mathe- 
matics by, 67 ; was exhibited in the 
Leibnitzian notation, 142 ; showed 
a lapse in discussing the theory of 
least action, 330 ; letters of, to 
Princess Elizabeth, rivalled Lord 
Cnesterfield’s, 531 

Evellin, F., has studied infinity and 
quantity, 756 

Ewald re-edited Hitzig’s “Der Gchwin- 
del,” 70; suggested that whole basilar 
membrane vibrated with nodal 
points, 51 1 ; supported theory'' by 
beautiful experiments, not f con- 
clusive, 51 1 

Exner, J., found all cells in olfactory 
region sensitive, 67 ; proceeded 
..from Helmholtz, 225, 740; after 
experiments concludes^ that motor 
area is artificially stin^iilable, 670 ; 
sought to isolate motor innervation, 
701 ; is criticised by W. Heinrich, ;,75 3 
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Fabre, J. H., has studied the customs 
of insects, 569 

Faraday found correspondence be- 
tween light and electricity, 171 ; 
criticise Djivy’s methods, 408 ^ 

Farr is notable mam^ in the science ’ 
oi statistic^, 191 

F^cnner, T 7 , laid fouridatiop of new 
study, 15, 750 ; endea'ioiired to 

obtain accurate measures# i\; 
Experimental ^Psychology is devel- 
oped from indications of, 17 ; 
studied' colour audition,. 57;* daw 
oi,*^ i»di(?ated, 214, 750>; law of, 

in\{plves questions of ratio, 218, 219, 
538 ; bestowed name of VJeber on 
law, 225 ; was student of^ physio- 
logy and physics as well as psycho- 
logy, 225 ; fqund basis in V^^^Eer’s 
figures, 225 ; assumptions of, un- 
justified, 227-228; IcLW of, is 
scientific toy, 231 ; did not consiacr 
sul^ectivc effect in all its com- 
plexity, 233 ; history of psycho- > 
logical development connected with 
Fechner’s law, 232 ; law of, studied 
from point of view of association, 
536-538; studied the “thres- 
hold “ of sensation, 662 ; gave great 
impulse to Experimental Psychology, 
739 ; has affinities through Kepler 
and Leibnitz with Raymond Lulli, 
and ultimately with Pythagonas, 
739 ; is criticised by W. Heinrich, 
753 ; attempted a classification of 
Psychology, 769 ; references to, 54, 
542, 750 ^ . 

Fehling,»H., has studied L/hing before { 
*birth, 567 

F6re has in his writings ^eated of 
memory, 305 ; and on pauiology of, 
<» the emotions, 756, 773 
Ferenezi, S., is disciple of Freud, 760 
Fermat developed unions of Archi- 
medes and laid foundations of 
Infinitesimal Calculus, 151 ; was 
not of severe temperament, 539 
Fernet points out importance of the 
muscles of ear in hearing, 60 
Ferrand, A., has written on sleep and 
dreams, 61 § ^ * 

Ferrari, G. C., has studied memory for 
music, 305 ; is leader of a school 
of Italian psychologists, 757 ; has 
studied science of pedagogy, 757 
Ferrero gives real story of Antony and 
Cieopntra, 533 

Ferri E., has studied maladies of 
memory, 305, 759 

Ferrier, D., finds higher visual centre 
iif region of the angular convolution, 
76 ; will not allow feeling of motoj: 
innervation, 662, 663 ; gives argu- 
ments that are susceptible of con- 
trary inter|)retations, 666y667, 7oSy 
701, 703 ; finds sensory nerves in 
muscles, 668 ; draws unwarranted 
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conclusions from weight-lifting tests, 

» 669 ; placed a ‘ ‘ centre of inhibition ” 
in the frontal lf)bes, 675 ; is of the 
school of Biological Psychology, 739 ; 
has not been successful as psycho- 
logist, 762 •* 

Ferroglio, G., is noted Italian psycho- . 
logist, 75 8 , 

Fichte was Contrasted by Schopenhauer 
with the Eleatics and Spinoza, 743 ; 
hivd^lamf)ur mther than analysis, 
746 ; Fichfc mentioned as a dis- 
ciple of Kant, I, 676 ; “Divine ii^a 
of the wo^ld ’’ of, 15; influenced 
Carlyle, 36^ ; was rather opposed 
to the scieriti^c spirit, 559 ; has 
influenced ^fueIlsterbcrg, 676 ; 
should be studifced in regard to tem- 
• peramcAtal and temporal influenced, 
affecting his system. 743 , 

P'iolding was gouty, 627 
Fischer, A., studied odours, 67 ; has 
, written on organisation and task^ 
of psychological institutes, 770 
Fitzroy, Capt., inclined to reject 
Darwin on account shape of nose, 
fi 43 

Flaubert was epilj;?ptic, 83 
Flechsig, P., sayn genius arises from 
stricture of the brain, 523 ; has 
studied brain by means of coinp'ira- 
tivc anatomy, 622 ^ 

Fleming, A., statistics, of, in opsonic^ 
method, 470 

Flourens studied effect of destroyvtig 
the semicircular canals, 70 ; was 
pioneer* of experimental research 
on brain, 622 ; studied aphasia, 

Flournoy, T., exemplifies French spirit ^ 
in Sv^itfcrland, 760 ^ 

Fontana, A., is said to have had power 
over the contraction of his iris, 679* 
Forbes gaim^d , suggestion of move- 
ment of glacuTs by tripping over 
bag of beans, 398 ’ 

Forti, V., studied sense of vibrations, 


73, 757 

'oscolo was t^yample of sub-il^xr-^# 
cephalv, 631 

■oster, Henry Hubbard, «has \Nrittcn 
interestingly on sleep, 618 
mucault Studied psycho-physics m 
reerard to illumination, 225 
miiilKe, A., hasAvrittcii on the sur- 
vival and selection of ideas m 
memory, 3«i ; studied time and 

flpace, 317; sense of motor 

iruiervation, 7i4 ; written psy- 

chology of id^cs-foyces, 754> 75tr 
muveau de CourrnelV^s studied ques- 
tion of reason m animals, 4? 
^raAcia,*G., has studied science of 
pedagogy, 757 . * 

"rank studied aphasia, 658 
-ranklin is one of Carnegie s twenty 
greatest men, 431 
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Franz, Dr., directed experiments in 
regard to question of ' reason in 
animals, 49 

Frauenhofer, lines of, referred tc, 332 
Frederick the Great, story of wars of, 

584 

Fresnel gave modern form to wave 
theory, 63 ; notes on recollection of 
name of, 235 et seq*. ; name associ- 
ated with that of Thomas Young, 

, 238 ; resembled Bonaparte in coun- 
tenance, 239 ' • 

Fr^^ycinet, de, told Bergerat he had 
p\iblished only one bock, 632 
Friedenreich, Prof., tested Emil Knud- 
sen’s claim to sixth sefise, 73 
Froude induced sleep by reflecting on 
Kant’s question p,f knowledge of 
o previous life, 61 3<,- 
Funke, p., studied tactile sensibility,' 

62 ; studied odours, 67 ; studied 
sense of effort, 714 

G. U, Y. ; see Yule. 

Galen, anatomical observations of, not 
correct, 380 

Galileo faced Che terrors of the In- 
quisition in search for truth, 422 ; 
progress of civilisricion due to men 
of the type of, 438 ; shattered undue 
^pthority of ^.ristotle, 504 type 
of, compared with Darwin, 643 
Gall, system of, is abunGant in absur- 
dities, 628-601, 695 
Gallardo studied ions in regard to cell- 
division, 492 

Galois, studies of, in equations have 
psychological caste, 189 ; mind of, 
was of ardent poetic type, 409 ; 
at age t)f 21 had illuminated the 
heights of mathematics, azi ; had 
unusual development in parietal 
region, 636 

Galton experimented on hearing of 
animals, 58, 5 69 

Gambetta is characterised by “ Cleri- 
calism, there is the enemy,” 677 ; 
has some likeness to Mirabeau, 
^b 4 ^' . 

Gamble, Eleanor, has tested Weber’s 
law^in sense (d smell, 67 
Garcia del Mazo, J., has studied the 
psychic effects of alcohol, 761 
Gaule, J., says Will is “known 
directly in absolmo reality,” O84 
Gaupp, E., has published “ Die 
normalen Asymmetrien des mlfnsch- 
lichen Kdrpers,” 362 
Gauss, abstract speculations of, pl'ac- 
ticiUy important, ix ; study of 
axioms was preoccupation of, ix ; 
entered profoundly^ into assump- 
tions involved in simple operation^ 
of calculation, 135 ; gave impulse 
' to mathematics, using Leibnitzian 
forms, 142 ; took unit sphere in 
theory of surfaces, 149 ; originated 
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lon-Euclidian geometry, 169 ; 
studies of, abstruse but productive, 
189 ; studied question of infinite 
extensicA*! of space, 204 ; suggested 
to Gerling artificial trans:\f in form 
ol' pendulum, ^^33^ emphasised 
importance dV clearing up obscure 
corners, 400 ; has markc of thiiHcer, 
641 ; of, compared with Am- 

^P^re, 643 ; studied psycho-physics 
before Fechner, 225, 740 
Gay-Lussac promiiigated modern 
theory of heat, 395 

Geissler, IVjT., classified odours, j67*;^has 
studied dreams, 618 
Gensel, published “ Die Walirheit 
liber Helen Keller,” 309 
Geoffroy*^ St. Hilaire aided scientific 
treatment o^ Psychology, 10 ; 
prf^ulgated theory of organic 
^ unity, 396 ; conflict of, with Cuvier, 
'^.bispired Goethe, 396 
Gerdy studied aphasia, 658 
Gerling studied psych o-p.hy sics before 
Fechner, 225, 740 ; devised arti- 
ficial transit by pendulum, 233 
Gibbon propounded inadequate theory 
^ of the Decline and L'aH of Rome, 
360 ; was gouty, 627 
Gilardin, A., has written of tho sys- 
tems of Psycliology, 769 
Giraud studied ‘ ‘ Nevroses ^ d6charge ’ ’ 
^ reasonable spirit, 84 
Gladstone, discussion of, with Huxley 
frittered in inessentials, 359, 678 ; 
head of, increased till forty, 641 
Gladstone, R. has written on the 
relation of brain to the size of the 
head, 634 » 

Goblot, pi., has written on “latent 
association,” 255, 305 ; and of re- 
collection of dreams, 285, 618 ^ 

Godfernaux has remarkable theory ol 
association, 5,35, 756 ; particularly 
in regard to sentiments, 773 
Goethe studied colour audition, 57 ; 
quoted ; “ Closely dwell the thoughts 
one with another,” 97 ; studies of 
recollection of passage of, 275 ; was 
inspired by conflict between Geof- 
f^oy Sv. Hilaire and Cuvier, 396 ; 
laughed at Kant’s ethical principle, 
579 ; performed work during sleep; 
614 ; has marks of thinker, 641 
Goldscheider, A., studied tactile sen- 
sibility, 62 ; concluded that sensa- 
tions of hot and cold not du^ to 
differences of nerve paths, 69 ; de- 
monstrated sensory nerves in j^iints, 
665 ; has studied thermic con- 
ditions of sensation, 773 ^ 

Goldsmith has marks of thinker, 641 
Golgi had (1890) published studies on 
nerves in tendons, 665 , 

Qoltz, F., is opposed ^o any close 
localisation, 652 ; placed a “ centre 
of inhibition” in the cortek, 675 
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Gomez, I. A., has studied the history 
of philosophy, 761 

Gomperz, Theodor, cited, “Greek 
Thinkers,” 2, 736 » 

Gonn^^at has written on the “ per- 
sonal eqifhtio^^,” 233 * » 

Gordon, has st^hdied “paradoxic 
• •reflex ,’4 762 « 

Gordon, J. W., devised ^ system t)f 
superior microscopy, 405 • 

Gore, G., says practised ear can dis- 
tinguish between 1209 and 1210 
vibrations of tuning fork*. 56; 
(^Histckry of Discovery of, is full of 
*interest, 394 

Go?ing is notable name in ^he science 
of statistics, igr • 

Gotch, fangious wrestler, n?t very big 
man, 631 e 

Gbtz has stddied apparent ’size in 
reference to retinal, impressions, 
223 I* 

Gofers, Sir William, finds higher visual 
centre ig ^region of angular conv(^- 
lution, ^6 ; studies sequence of iui- 
pressions in case of c{)ilepsy, 82 ; 
says brain must not be regarded as 
^iano but as organ, 85; speaks^ of 
elaborate hysterics of FroTich women, 
2.4-0 ; considered cerebellum higher 
controlling centre, 623 
Graaf, van, hesitated before opening 
the thoracic duct, 380 ^ 

Graffunder, P., has written on “ J 3 reams 
and their meaning,” 618 
Graham said; “Follow game,” 402, 
499) 785 ; resea'fches* of, derived 

importance from agf)Ucation to 
, physiology, 403 
Gram, stain of, referred to, 406 
Grant, General, was wastref before the 
war, 583 • 

Glrassmann, Ausdehnungslehre of, may 
be approached by^tudy of the prin- 
ciples of addition, 12 1 ; system of, 
orfers comparisons witli those of 
Cauchy and Hamilton, 152 ; has 
helped to build up calculus of opera- 
tions, 189 

Gratiolet studied aphasia, 658 
Gray, Albert, has ingeniowsly inodi- 
fied Helni*holtz's theory of hearing, 

511 

Greenwood is notable name in the 
science of statistics, 191 
Griffini, L., is noted for delicate ex- 
periments on sense of taste, 758 
Grimaldi proposed wave theory of 
light before Huyghens, 63 
Groos, K., ill his book “The Play of 
Animals” finds purpose not spon- 
taneity as principal factor, 6 ; stud- 
ied question of reason in animdls, 
^ 49 ) 569 * 

Guardin, M., ha:, written on Jhe 
continuance of waking aiTd dreaming 
states,»6i4 * 
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Guiccia^i has written on the effect of 
, practice in memory, 301 ; is noted 
Italian psychologist, 758; associ- 
ated with Tanzi in experiments on 
brains of monkeys, 758 
Cf-vlliver, Julia A., has studied#dreams 
statistically, 618 

Guuimcre, F. H., in “The Beginnings' 
of PotUry*’ insists (Ui prime* im- 
^ portance of rhythm, 775 
s Gurley, R, R., has made proposals fyr 
a" Biol(’|tic,i!-cmparical Psycliology, _ 
, 770 

(rutenberg is one of Carnegie’s twenty 
greatest men, 431 

Cuyaii fnid^ ee-^thelle eiuality in sen- 
sation, 35 ; i]uestioiis fundamental 
nature of tiq^e, 317, 755, >56 
» X , • 

Hachet-Souplet f<'uiul senses of animals 
Ifighly developed, 38, ; refers 

to high development of sense o| 
el(‘Ctricity in biiaF, 74 ; discus|irs 
case counting by insects, 114; 
is of tlic school of Biological Psy- * 
ehioh'»gy, 739 ; opens up possibili- 
ties of comparative* studi('s, 773 • 

Hackeuschmidt, tlie famous wrestler, 
is not very b^ man of his class, 631 
Haecked is a monist, 8u ; scolded 
Vftrehow, Du- 13 pis Reymond^ and 
Wundt for seceding* from niouisin, 
86 ; hast lieen derided for his 

maninT by Hinet, 5o3 • 

Haemelinck 1 ms shown the asymmetry 
of the sense* of taste, 3f)2 * 

IJall, G* Stajdoy, of Baltimore, studied 
Laura Ifi idgivian. 310 ; is eminent 
Anu'ric ui ]’>sychologist, 782 
Halh r was first to measure tinie of 
a ;»SYchiral process, 233 ; believed 
venous Congestion prevailed in 

sh'op, 607 • 

Hamilton, Sir W., was Fiiglish disciple 
of Kant, 9 thought tlie niiiid could 
entertain six presentations siinul- 
taneouslv, <>8 

Hamilton, Sir W. K., study of Quater- 
nions of, ;nay be best app«)acl)£d 
by study od the principles (d addi- 
tion, 12 I ; entered pnofoum^ly into 
assumptions involved in simple 
operations of calculation, 135 ; 
considerations that suggested 
()uaternions »>f, 138; tO(ik unit 

sphere in developing Quaternions, 
1/9 ; svstern of; (d'fers comparison 
with those td (irassmann and 
•Cauchy, 152 ; offers (iri^iual proof 
of the Pythagorean projM’^^ition,^ 
174 ; has lielped t^') build calculus 
ot f>peratio’^^, 189; has studied 
^ ima^wnaries, 212 has manner of 
mfiticnlous care, 531 ; is representa- 
tive of Great Britain in inathematidfe, 
760 ; treatment of ellipsoid referred 
to, 781 
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Hammond and Durham in , series of 
experiments proved that anaemia of • 
brain existed during sleep, 607 
Handel was epileptic, 83 *■ 

Hanlon, greatest oarsman of all time, 
was below rather than above medium 
size, 631 

Haret, Prof., has put forth a “ Mecan- 
ique Sociale,” 191 

Hargreaves is one of Carnegie’s twenty 
• greatest men, 431 ^ ^ » 

Harris, J. W., hlis studied the associ- 
atf^ve power of odours, 305, 774 
Hartenberg has written “ I'hysionomie 
et Caractcre,” which qierits atten- 
tion, 637 , 

Hartley studied association, 8, ii, 525, 
748 

Hawkshaw, type off compared with ^ 
Chief Justice Coleridge, 643 
Hayes, “Marathon” champion,’’ is 
* small man, 630 

Heerwagen, F., has studied dreams ^ 
statistically, 618 

Hegel mentioned as disciple of Kant, 
15 ; believes 1,.hat in the final resort 
we find a spirit, whose essential 
being it is to think \ji terms of Pure 
Reason, 16 ; shouiA be studied in 
regard to temperamental, cind< tem- 
poral, influei^^ces effecting his system, 
743 ; is old alchemisL of thought, 

, 767 ; referenev.s to, 16,^672 
Heine did work during sleep, 614 
Heinrich, W. , has written vigorously on 
modern development of Psychology 
in Germany, 578 ; severely 'criticises 
Fechner, G. E. Muller, Ifilzecker, 
Wundt, Lange, Kiilpe, Ziehen, 
Exner, biit less dissatisfied with 
Avenarius, 753 ; has writteu, fnough 
not with complete insight, on atten- 
tion, 753 ; impresses German stamp 
on Zurich, 760 , 

Held, H., has well demonstrated the 
structure of the labyrinth, 70 
Helmholtz developed Gauss’s study of 
axioms, ix ; theory of, that timbre 
rfiodified by overtones, 28, 57 ; 
reference to correction by, of Brew- 
ster’s results, 56 ; produced visual 
phenomena by electricity, 80 ; 
studied physiological aspects of Psy- 
chology, 225 ; criticised Fechner’s 
law severely, 231J 740 ; in 1850 

measured velocity of nervou|^ im- 
pulse, 233 ; Dr. W. A. Aikin joins 
issue with, in regard to the pitdh 
of the ^'resonant note of vowels, 
290*; developed modern theory of 
heat, 395 ; found ^eep and wide 
range necessary to ‘'specialism, 403 ; 
put forward theory of ofgans" of 
Corti, 507-5 1 1 ; objection to theory 
of, of hearing, 51 1 ; developed 
Young’s theory of vision, 512 ; 
theory of, disputed by Hering, 513- 


f 

515 ; brain of, weighed 1,440 
grammes, 634 ; had unusual develop- 
ment in parietal region, 636 ; 
is cited l 5 V Binet for his “law of 
fusi,on,” 673 ; remark^^d that we 
• habitually fail ^o soe objects in field 
of vision, 690 ; sought to isolate 
motor iryaervestion, 701 ; ^develoj^d 
Experim^tal Psychology, 740 ; 
rffeveVopcd the Kant-Laplace nebular 
hypothesis, 745 ; ha(J a classification 
of Psycholggy, 769 

Helmrant, V9.n, believed in spontaneous 
generation, 362 * ♦ 

Helvetius a representative of Fr(5!pch 
Materiahsm, did service of prepara- 
tidii, 10^ 

Henderson, George, has ^written on 
Sur'v^vals in be'lief aipong the Celts, 
626 

Hqnle has s*tudied memory in the 
siAises, 287 

Henmon, V. A. C., has studied^ dis- 
, crimination of colaurscm regard to 
sex, and found women# 4 ess sensi- 
tive, 94 

Henri, V., on tactile sensibility, 42, 62, 
C56 ; has developed Experimental 
Psychology, 225 ; has written on 
laboratories of Experimental Psy- 
chology in Germany, 233 ; has 
studied intellectual fatigue, 305, 756 
Henry, C., has studied odours, 67 ; 
has written on standards of intel- 
lectual capacity, 426, 769 
Hensen, V., is original authority for 
mcasuren^dmts^l^f cochlea, 509 
Hcrbart refc^'s to Leibnitz, 15 ; ^^evokes 
theory of a world composed Oi 
feeling and ideas, i6 ; points out 
, how grallual increments of elements 
of feeling result in psychic experi-^, 
ence, 17 ; considered double sub- 
jective effect ^obtained by doubling 
stimulus, 231 

Hering, Ewald, on tactile sensibility, 
42, 62 ; followed Weber in similar 
researches, 233 ; has thought pro- 
foundly on memory as a general 
function of organised matter, 305, 
576 ; h'^as put forwarc^ a theory of 
vision, 5 13-5 1 5 ; has devised experi- 
ments to show that minute retinal 
areas are self-sufficient, 5i7j seeks 
for physical conditions underlying 
specific energy of senses, 671 
Hermann has studied internal sensa- 
tions, 72 ; followed Weber in* similar 
researches, 233 ; studied sen^e of 
effort, 714 

Hermite, works of, referred to, 197 ; 

^ said, “ I am nothing but algebrist,” 

' but believed most abstruse specu- 
lations bore fruit in pracitical world, 
t-y8o ; sa^vs of mathema^.cal realities, 
we meet them like the physicist, the 
chemigt, the«zoolpgi'st, 782' 
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Herodotus, recital of, of circumnavi- 
gation of Africa referred to, 349 ’ 

Herschel, the elder, advanced as- 
tronomy, while (Engaged in a band, 
422 • , ' • 

Herschel, J*., studiec> psychic effects of 
• Jillumin^ition, 225, ^40 
Hertz found correspondence between 
light and electricity,* 171, 432 ; 

adapted for electricity exjj^rinu^its 
with regard®to light, 334 ; wireless 
electricity is a consequence of experi- 
ments .of, 335 ; also X rays* 432 ; 
*die?l of phthisis, 627 * 

Heirzen has studied thermic conditions 
of sensation, 773 ^ 

Herzog Irgs studied the siaise of vi- 
brations, 73 . 

Hesse referred to, 242 
Hewitt, champion pedestrian, was of 
medium size, 631 * 

H^se, Paul, in “ Die Kinder der Welt,” 
speaks pf a pliilosopher’s Griibel- * 
sucht, brooding, or searching spirit, 

Hicks, Dr. G. Dawes, suggests study 
^of attention from ” genetic pednt of 
view,” IQ * 

HiJdebrandt, H., has studied time in 
dreams, 617 ; has studied dreams 
in light of modern interpretation, 
618 

Hill studied blood pressure m '*sleep, 
607 

Hill, C. F., finds Arabic notation in 
Hiirope in MSS. o^^ten Vi century, 120 
Hilpr^cht, Dr., relat<^ interesting 
dream, 615 

Hippocrates has observations on 
mumps which are still i\%adable, 383 ; 
progress of civilisation due to iiten 
of the type of, 438 

Hitzig studied vertjlgo in work “ Der 
Schwindel,” 70 ; thought it possible 
to localise the scat of the will, 652 ; 
” Rinden- folder ” of, arc too sharply 
defined, 656, 657 ; never saw the 
will seated, 666 

Hodge believes unicclls have somefonn 
of consciousness, 569 ; * and ^Aikins 
studied '%leep from basis of evolu- 
tion, 608 

t’Hoff, van, in studying atom exhibited 
high scientific imagination, 394 ; 
was a pioneer in the study of cliem- 
istry by aid of physics, 491 ; found 
" that bodies in solution become gas- 
eous, 491 

Hoff ding, H., drew up list of analogies 
, between nervous system and mind, 
II ; studied internal sensations, 72 ; 
studied the effect of repetition in ^ 
memoi^, 301 ; and memory in 
general* 305 ; studied children, 567 ; 
has coAespondences 'J^ith Wundt, 
758 is great representative of 
Scandina,vian courrtries, ‘76?) , ^ 


799 

Hoffmaim studied colour audition, 57 ; 
was example of sub-microcephaly. 

Oil 

d’Holbach, a representative of French 
^materialism, did serviep of prepara- 
tion, 10 * ■* 

Hollander, Bernard, found mental disy- 
orders associated with lesions of the 
brain, 635 

Hollands, Edmund, cites Wundt as 
tci^asing olass clearness, duratit^i, 

and extension with quality and in- 
tensity attributes of seusfition, 

53 

Holmgren Isas devised experiments to 
prove that n*finute retinal areas are 
self-sufficient for colours, S17 
Horner^ notes recollection of, ^ 7 ; 
familiarity witli, is looked oru as 
evidence of high culture, *437 
Hood, humorous piece of, referred to, 
573 

Hooke proposed wave theory of lj%ht 
before Huygln’iis, 63 ^ 

floraco, studies iu recollection of pas- 
sages of, 276 ; quoted, 538 ; be- 
lieved the liv^er was the seat t)f the? 
soul, 625 # 

Ilorioii, C., li^is written ” h'ssai de 
e^^'nthese evolul ioiiiste ou moraliste,*’ 
756 • » * 

Horsley hr^ worked in experimental 
i research on 1)rain,-»62 2 t. 

Houlleviguc show’s line philosophic 
quality in trt'atiug of scientihi sub- 
ject.*^ 753 

Houssay, Er., studied question of reason 
in .'uiimals, 

How'ell studied blood pressure in sleep, 

0<i7 . ^ _ 

IIowit 5 ^, ‘‘the American deer,’ w'as 
small man, 631 

Hubert and \)c Witt found sensory 
nerves iu tiaidous and muscles, 
66 s 

Humboldt, voii, surveyed scope, devel- 
opment, trend of science, eulogises 
the Lusiad of Camoens, 
lluinc referV'Ed to in the line m En^^ish 
thinkers, x, 5, 74 8 ; .tn-iR’d Berke- 
ley’s divine mind as h;/ving no 
w’arraut, 7 ; analyses cause and 
effect to sequence, 7~« ; finds only 
discrete ide;is. 7 ; ^‘‘^1 s<‘rvice of, 

is to show Berkeley’s divergence 
#rom Locke .unwarrantable, 8 ; 
analysis of cause and effect into 
* , sequences makes circumspection 
needful, 8 , ii ; links ‘‘James Mill 
and John Mill to Locke, 739; dl^ 
tinguished «|is acfitc critic, 748 
Hunt Leigh,* found hats of Byron, 

* Shelley, and Keats much too small, 
6^4 

Hunter, John, could not express him- 
self lucidly in speech, 577 ; said it 
was possible to dream when awake, 
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614 ; type of, compared with 
d’Alembert, 643 ; spoke slightingly 
of logic, 726 < 

Huntingdon, American railway mag- 
nate,* dictum of, that pound 
result worth ton of effort, 435 
ilutchinson, Horace, has studied 
dreams according to rfiodern inter- 
pretation, 618 

H^ixley, discussions of, with Glad- 
stone frittered tin inc^.^scwtials, *^39 ; 
said there was nothing distinctive 
in l^^ientific reasoning, 4^7 ; saying 
of criticised, 467-468 ; led biology 
to support remote arguiiieiits, 529- 
530 ; writings of, wele frequently a 
direct attack oji Chr^tianity, 529 ; 
\vas not of severe teir/peramervt , 539 ; 
authority of, in biology helped his 
argument about the Gadar<fne 
« swine, 678 

Hu^^^ghens propounded wave theory of 
light, 63 ; first set forth theory of 
heat as mode of motion, 395 ; had 
marks of thinker, 641 ; type of, 
compared with Oalton and Newton, 

643 

Hyslop, Dr., considers facessant noise 
of London as a factor in insanity, 
60 

« 

Irving, Sir Henry, considcre)^: a “ Great 
Man” in Englaiid, 356 

J acksCtn, Hughlings, made observations 
on retina during sleep, 607 „ 

Jacobi, researches of, in elliptic func- 
tions showed imaginative brilliancy, 
189 ; referred to, 327 ; has not been 
‘‘ree from error in mathematics,c33o 
James, William, speaks of theory of 
feeling of motor innervation as a 
pure encumbrance, 663 ; exhibits 
certain typical faults Of argumen- 
tation, 664; Erb’s case is not de- 
cisive against, 664 ; derives un- 
warranted conclusion from move- 
pjentSc»')f the eye, 668, ^701 ; con- 
siders effort and attention the same, 
674 ; ig one the names <d greatest 
note in American psychology, 761, 
762 ; referred to, 676, 700, 704 
Jameson, Frederick, seeks solution 
of problem of art, 59* 

Jamin has carried out interesting 
special studies in Psychology, 75& 
Janet, Pierre, has studied the dejd-vu, 
284 ; has ;^orked in many fields oi 
, Psychology, 756 ; has system of 
• classification of P5,ychology, 769 
Jastrow, Prof., of Winnip^, has studied 
legerdemain, 42; -found dreams of 
blind deficient in visual impressiofis, 
667 ; is eminent American psycho- 
logist, 762 

Jenner is one of Carnegie’s twenty 
greatest men, 431 ; observed im- 


munity of milkmaids from small- 
pox, 446 ; observations of, indicated 
in terms oft Fundamental Processes, 
453 ; Schwann’s work wa§^ more 
f geneVal in scope thaQ. thaV of, 456 

Jewell, James Halph, h^s studied 
dreams, 61 1, ^18, 762 ; •finds fc- 
dreams cofjsciousness of dreaming, 6 1 1 

JoliM^son^, Dn, was epileptic, 83 ; was 
gouty, 627 

Judd, has studied “ Adi^ion,” 691 

Kant referrecl to as past master tin 
province of thought, x ; approacheci 
the maii^, problem of this book, l^ut 
unsatisfactorily, x ; certain dis- 
ciples of/ mentioned,' x searched 
in logic for his categories, 3 ; 
Vcriiiugen of, refereed to, 3, 9; 

Erkenntniss-t^eorie of, 4 ; seeks to 
e:?i|laiii what happens at the boun- 
dary between the world and <lhe 
ego, 4 ; analysis of, impgrfect and 
Vonfused, 4 ; main position, s of, ii ; 
interpretation of categories of, 
by reference to the Fundamental 
Processes, 37, 39, 40 ; Vermoge^ji 
of, explained, 38 ; analyses humour 
as produced by collapse of highly 
wrought explanation, 71 ; conclu- 
sions as to pure reason and will 
shaj^tered by reference to more 
rigorous analysis, 106 ; “ Noumena ” 
of, referred to, 197, 208 ; “ Kritik der 
reinen Vernunft ’ ’ of, might be studied 
in regard to. gci?osis of work, 380 ; 
nebular hypt^thesis of, was rarc^leap 
of intellect, 383, 745 ; ethical system 
of, is destroyed by true understand- 
ing of thef’ Hedonic principle, 425 ; 
gives uncompromising character to 
ethical duty, 532 ; found will and 
reason coalesce ii^,the transcendental 
realm, 579 ; question of, as to a 
previous life used to put Froude to 
sleep, 613 ; had asymmetrical head, 
637 ; has marks of thinker, 641 ; 
has influenced Muensterberg through 
Fichte, 676 ; from Aristotle to, 
little^ was Jtdone in development of 
the principle of the categ6ries, 737 ; 
since time of, mind is swamped by 
number and complexity of ambitious 
systems, 737 ; analysis based on 
deeper principle than that of, is 
required, 737; is really a discipl^ 
of Aristotle in Psychology, 737 ; 
transcendental system of, indicateid, 
741-744 ; categories of, 742 ; 
should be studied in view of alj, 
influences, temperamental and tem- 
poral, that affected his ethical system, 
743 ; whole Philosophy of, vitiated 
by,, assumptions that ha ve^, arisen in 
system of ^defective analysis, 743 ; 
has been rhetorically compared with 
Cor^erninus, 74 ^ ; prefaced by de- 
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daring : “ There is no philosophy/’ 
744 ; was deficient in physiolo- 
gical and biological kiioijvledge, 745 ; 
is unduly underrated by Herbert 
SpenAr, 745 ; if Psychology of, be 
read in ^ight ’of ^he Fundamental 

♦ (Process^, and if adaptations of 
language be approp^iateV made, all 
will be clearer and gro-'aiids ef^ re- 
conciliation will be founJ, 7-^'5 ; 
has left impr^jss strongly on Ameri- 
can j^sychology, 761 ^ is still in 

• the ascendant in Germany ’a*nd is 

•t)b\ferful in the universities of 
England, 763; references to, i, 15, 
16, 41, 103, 317, 366, 380? 418. 652, 
672, 677^ 752, 753, 7G6;. 767, 770. 
778 ^ 

Kaye is one* of Carnegie s iwenty 1 
greatest men, 431 

Kayser studied odours, 67 

Kee^s, magic force of poetry of,^29; 
speaks of “music that comes 
swooning’ L>ver hollow ground,” 611; 
phrase iff, “See as a God sees,” is 
marvellous flash, 207 J had facial 
resemblance with Bonaparte, 239 ; 
appreciation of a line of, 256 ; 
studies of recollections of passages 
of, 273-275 ; Imagination (.)f, is 
faculty of profound generalisation, 
370 ; use of sense epithets by, 392 ; 
reference to his “ Ode to a tir^ciaii 
Urn,” 431; died of phthisis, 626; 
had small head, 634 ; has some 
likeness to ShcUcv, 6^ ; has true 
strain of psychologist. ^ 781 ; said : 

“ I *sent my herald thought into a 
wilderness,” 785 

Keller, Miss Helen, case <4!, indicates 
importance of heredity, 26, 545 | 
said: “ Every atom of my body is 
a vibroscope,” 74 I published 

poems with form and colour, 309 
Kelvin, Lord, thought ether must be 
solid, 334 ; writings of, referred to 
for meaning of “force,” 387; em- 
phasised importance of measure- 
ment in science, 749 
Kepler, problem of, thouf^h complex 
was moje definite than that of 
Copernicus, 382 ; devised a great 
number of models in order to study 
units of planets, 398 ; recondite 
speculations of, resulted in prac- 
tical value, 407 ; speculations of, 
had root in Pythagorean mysticism, 
4P9, 739 ; united extraordinary 

patience with moods of illumination, 

785 

I^eppler devised experiments in taste, 

67 * 

Keyser, Cassius T., employs pompous 
langua^ in reference to Descartes, 
saying tlfat he ‘ ‘ broughtitogethePthe 
sund^ed hemispheres of apodictic 
thought,’’ 503 ; endeiiv?)Uj3 ^ to 


demonstrate God mathematically, 

' 531 

Kiesow, F., has experimented on 
rmJmory, 305 ; is Germanic in 
^lethod, 760 

Kiiidberg has studied the 284 

Kirchoi'f, aphorism of, there is only 
one science* mechanics, 191 
Kirkpatrick, E. A., has written * on 
retentivity, 305 ; has studied the 
Iftgj^uage of c^iildren, 567 * 

Klein leads**througli I’liicker to great 
development of modern n^thc- 
matics, 1^1, 189 ; cited, 197 ; in- 
dicated a/:lassification of mathema- 
ticians, 416; sy ys thatiiimathematics 
individuality plays great part, 531 
Klopstock did i^ork during ^?leep, 614 
KiiudscA, luiiil, IS said to have steeled 
vessel blindfold, 73 » 

Koch held that human tuberculosis 
and bovine tuberculosis were not? 
identical, 354 ; criteria of, reicr:atd 
to, 385 ; gave great impulse to the 
“germ-theory,” 393; observations 
on culture of bac^tcria gave great 
impulse to bacteriology, 400 ; used « 
preparation dead tubercle bacilli, 
450 ; had h'i means of estimating 
p^'^>per dose, 451, ^52; system of, 
produced eifeetj by^ adding »fresh 
toxins, 483 * 

Kostylelf, has written on the sub- 
stitutes for tlic soul in modern 
Psycliology, 626; is Gennanip in 
method, 760 

Kotteni^anipf on tactile sensibility, 42, 

Kowalewski, Sonia, studied her own 
childhood, 567 ; had unusual devoE 
opi?niit in the parietal region, 636 
Krapelin, Fb, studied the elfects of 
drugs oil ]isychic states, 233 J hifs 
studied dey(*]^tioiis of rt*collectif>n, 
285 ; studied the effect of drugs, 
particularly upon the will, 670 
Krics, von, j., studied colour audition, 
57 > proceeded Helmholtz, 

225 ; has t 4 e(uy of vision, ^3 ; 
worked at physiological side of Ex- 
perimental Psyohiilo^, 7 P-/ 

Kroener has studied internal sensa- 
tions, 72 . XT 1 

Kronthai, Dr. P., m “ N erven und 
Scele,” refers to the soul as the 
‘Vsum of retlexe^” 41 , 

Kiilpe O., has studied legerdemain, 
* 42 • ’ has studied internal sensations, 

• has studied slctp psycho- 
physically, 60S ; is criticised by W# 
Heinrich, 7.5 3 * , ^ 

Kundt was brmiant^ demonstrator, 397 
I^u^sifVaul, A., has studied the soul 
of the new-born child, 5^7 • 

Ladd G. T., of Yale, has studied in- 
ternal sensations, 72 ; fias studied 
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visual dreams, 607 ; is eminent 
American psychologist, 702 ; hand- 
ling of, of the categories is not suffi- 
ciently analytic, 762 
La Fontaine composed his “Two 
Pigeons “ during sleep, 614 * 

Lagrange gave immense impulse to 
mathematics, usings Leibnitzian 
forms, 142 ; has helped to build up 
calculus of operations, 189 
I amarck aided scientific treatment of 
Psychology, i^i ; st’uditd min'd of 
arymals, '569 ; is of the school of 
Biological Psychology, ^fsg 
La Mettrie, a representative of French 
materialism, 10; did service of pre- 
paration, 10 

Lamson,'M. S., studicf’ Laura Bridg- 
^nan, 310 

Landen, ti^ansfonnations of, had appli- 
cation to elliptic functions, 407" 
<Landolt has completed exquisitely 
^^nc experiments in proof of theory 
of conservation of mass, 333 
Landor in his “Imaginary Conversa- 
tions “ laughs at Scaliger’s pedantry, 
while appreciating Montaigne’s 
humour, 431 ; was gouty, 627 
Lange, N., has studied^ fluctuations of 
attention, 752 ; is criticised by W. 
He;nrich, 753 

Langevin has discussed the assump- 
tion of the immutabilip) of laws of 
'^Nature, 372 

Lankester, Sir Ray, indicates the de- 
velopment of vision, 53 ; has shown 
difficulties of classification cf muir- 
fowl and willow-grouse, 354 ; found 
capacity of the Neanderthal skull 
1,600 cubic centimetres, 634 
Lrdpique, Louis, studied wcifyhVs of 
brains in relation to intelligence, 634 
Laplace has helped to build up calcu- 
lus of operations, 189^; elaborated 
the nebular hypothesis of Kant ; 
382, 745 ; promulgated modern 

theory of heat, 395 
La Rochefoucauld was gouty, 627 
Locchi io noted Italian psychologist, 
strong on physiological side, 758 
Lasson, AdoK, has written “Das 
Gedachtniss,*’ 305 

Lathrop, C. A., has described ex- 
haustive character of certain of 
Edison’s experiments, 398 
Laurent, Emile, has studied the d(id- 
vu, 284 

Laveran, researches of, into yellow* 
fever were difficult, 382 
I avoisier promulgated modern theory 
of heat, 395 ; laid foundations of 
modern chemistry, 4^4 ; work of, 
was illuminated by Dalton, 764: 
L6andre, studies in recollection of a 
p^icture of, 281, 282 

Le Bon is more philosophic than tech- 
nically psychologic, 755 


Lechalas, G., has studied the apparent 
enlargernent of moon at horizon, 223 ; 
has studied space and time, 317, 756 
Le Dantec nas developed philosophical 
outcomes, 755 , ♦ 

'jLcduc studied iqns in regard to cell- 
division, 492 ^ ^ 

Legendre )iias "committed "errors in 
mathematics, 330 ; could not keep 
^^ace#*vith Abel, 531 
Legendre and Pi6roii proposed theory 
of auto-intoxication in sleep, 608 
Lehn^ann, A*., has studied memory for 
odours, 67, 305 ; discusser? apparent 
size of moon at horizon, advacaces 
theory #*1 irradiation, 223 
Leibftitz ,tho>^ight possible a funda- 
mental law of laws, x ; quarrel of 
follo^wcrs of, wifii Newtonians turned 
on questions of notation, 14 1 ; 
suffered from gravel, 627 ; connects 
Ftchner with Pythagoras, ^9 ; 
references to, i, 4, 15, 16, 393 ^ 

t^cmaitre describes insti.ifce of the 
dSjd-vu, 284 r- 

Lenau was epileptic, 83 
Leonardo da Vinci combined mathe- 
matics with poetical ideals, 409 *** 
L6pinay, Prof., says there is simple 
reasoning amongst animals, 49, 570 
l.croy has studied the dejd-vu, 284 
Leverrier, calculations of, brought 
about discovery of Neptune, 399 
Lewes is of the James Mill school on 
will, 675 

Lewy, W., on tactile sensibility, 42, 
62 ; has st'adieG memory for tactile 
impressionsJ, 305 

Leyden sought to isolate motor inrier-^ 
vation, 701 

Lichtheim believed in the existence of 
a higher centre for words, 659 
Lie, Sophus, trenchant analysis and 
bold generalisations of, ix ; leads 
through Pliicker to great develop- 
ment of modern mathematics, 121, 
189 ; is great representative of 
Norway in mathematics, 760 
Liebig, brain of, weighed only 1,352 
grammes, 634 

Lillie • studied ions in reggjrd to cell- 
division, 492 

Lincoln is one of Carnegie’s twenty 
greatest men, 431 

Lindemann demonstrated insolubility 
of “squaring the circle’’ by finite 
series, 197, 399 

landner has studied children, 567 
Lindsay, J., looks forward to a higher 
spiritual sphere of Psychology, 770 
Linnaeus classified odours, 67 ; classi- 
fication of, was improved by de 
Cfindolle, 383 

Lipps, C. F. , proceeded from Eelmholtz, 

225 

Lobatchewski developed ^Gauss^ study 
of axioms, ix, 369 , 



INDEX OF NAMES 


803 


Locke, referred to in line of English 
thinkers, x, 5, 759 ; seeks by 

analysis to free the mind from 
confusion, 5 ; wrjtes iA popular 
language, ^^ith candour, 5 ; notions 
of, as to tabula rasa not satisfactory, 
5^567 ; finds we gaAi ideas through 
e^erienct, 6 ; is often too limited 
m outlook, 6 ; Berkeley’s diver- 
gence from, well criticised by HimJe 
spirit of, said by John Stuart’ 
Mill to have Seen missed by Con- 
_ dillac,' 10, 671 ; clears tjic ground, 
7^8 )• uses method yf analysis 
an<j introspection, n ; establishes 
positions, II, 747 ; “ sensational- 

ism ’ of, insufficient, 26, 747 ; #de- 
ficiency of* physiology of, in view of 
his tabula rasa, 2f», 90 ; w'as not 
a university firoduct, 436 ; sifid it 
was hardly possible to ^nd an error 
n^^ionce regarded as trutli, ; 
we.mL too far in answer to Molyneux, 
550 ; carts^iylness of, 550 ; founded 
Psychol ojiy of Realism, 738 ; both • 
common-sense school and idealists 
are disciples of, 738 ; produces 
B-min in spiritual succession through 
Hume, James Mill, John Mill, 739'; 
dominated English psychtjletgy before 
Spencer, 747 ; has evident limita- 
tions, 747 ; influence of, still domi- 
nant in England, 763 ; was glad, of 
aid of experiment, 768 ; references 
to, 12, 90, 99, 615, 748, 749, 

702 

Loeb had obtained ipartiticnogenesis 
previous to Delage, bm had not 
•reared organisms to adult stage, ^88 ; 
believed essential in fecundation was 
supply to egg of certain •molecules 
charged with electricity, 489 ; the<.)ry* 
of ions of, 489 ; studied hypertonic 
conditions of egg, ^o, 491 ; results 
01, doubted on general grounds, 
498 ; experiments of, in artificial 
parthenogenesis were brilliantly 
successful, 499 ; on will, revolting 
against metaphysics, is carried too 
lar, 676, 695 ; has carried theory of j 
ions too ^ar, 676, 695,* stuilied 
physiological aspects of problem of 
sense of effort, 714 

Lombroso studied sense of smell in 
criminals, 67 ; also taste, 67 * 
shows deficiency of critical facul- 
ties, ,84 ; theories of, in regard to 
asymmetry unscientific, 361, 637, 
640, 648 ; laughable mistake of, 638 
relates instance of work done in 
sleep, 614 ; says genius is like dis- 
ease of oyster, 627; was biassed, 
h 35 I IS representative figure fn 
Italian psychology, 7*^9 

Longfellow, studies -f recollection 
passage of, 271 * 

Lordat sdldied itphasia, 658 


Lorrain, de, has studied time in dreams 
• 617 • 

Lotze refers to Leibnitz, 15; system 
of, «uay be described as “Teleo- 
logical Idealism,” 16; has notions 
o^a scat of the soul, 652 ; is cityd by 
Binet for his ‘‘law of fusion,” 673 • 
references to, 1, 672 

i’^err,* says trained ear can 
detect flh to ,5*0 of a semitone, 56’ 
Luciam, E-, is noted Italian psycholo- 
gist^who lifts tftudiedj brain localisa-* 
tion, 759 , 

Ludwig follciy'ed Weber in siiiflllar 
researches, 233 

I.ugaro, E., ^las studied cytological 
questions arising out of problem 
of sleep, 608 ^ 

^Lukens, If. T., l>as studied the lam 
guage of children, 567 * 

Lullif Rayinond, links Fechnef through 
Kepler with the mystics, 739 
^Liistig found all cells in olfactory 
region sensitive, 67 • 

Luther suffered from gravel, 627 

McCall, Dr. Eva, hfts written on 
aphasia in cliildren, S67, 660 
McCormack, Dr A tells of days when 
inaUicmatics were fashionable 


amongst ladies, 5m 
McDougall, W., has disfiissed the"' re- 
lation betvA|en corrcsptmding points 
ol the retina, 78 ; has studied in% 


stiiict, 1 14, 569 
Mace, the famous pugilist, was not a 
big m.'Vb 631 

Mach, Ernst, is nionist, 86; works of, 
are original in regard to physical 
basis (jf tliouglit, 91, 671 ; studying 
time* and space concludes in 
manner accordant with tlie jiresent 
exposition, 318 ; lias discussed 
lation of axis of body to notions of 
sjiacc^ 670 ; teeks ultimate physical 
conditions f<u- psychic . states, 671, 
b 95 ; referred to, 21 

Mackenzie, M<jrell, found deviation of 
nasal septujn in 77 per cent ^637 
MacLennan, ST F., has pointed 011? 
the need for organisiftion in the 
study of Psychology, 771 * 

Mahomet was' (‘jjileptic, 83; saw Hell 
and Paradise and talked with God 
in a dream, 6r^ 

Maillard, E., has studied sleep, 618 
MaiiiF de Biran tlAjught that secret 
#of all lay in mystery of will, 754 
Ma;fcbranche, dcjctrine of rfdativitv of 
time of, illustrated by Aclclis<j;i, 615 
Malthus afforded important sugges- * 
tion to Darwii% 396 

*Manac6ine, de, Marie, *has studied sleep 
by*aid f)f hypnotism. 608 


by*aid f)f hypnotism, 608 
Mansell, English disciple of Kant, 9 • 
Mansoii, researches of, in regard to 
filaria were difficult, 382 
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Mantegazza, P., is Italian psycholo- 
gist who writes in popular style, 75^) 
Marage, Dr., has studied the educa- 
tion of the voice, 289 
Marce studied aphasia, 658 
Marcbni adapted and developed 
Branly’s discovery, 433 
Mar^chal, Dr. Ph., kas written of 
the “ Superiority des Animaux sur 
r Homme,’* 74 

Tklarie, observations are at v^'^Iance 
with Broca’s conclusions, 652, 

6c.6, 65^ 

Marillier finds feeling of’^^otor inner- 
vation, 714 

Mascagni, notes on recovery of name 
of, 245 

Masci is’ of Wundt sc^Vol, 758 
Maskelyne dismissed assistant on 
account, of what is now known as 
‘‘ personal equation,” 10 1 ; so gave 
^impulse towards Fechner’s views, 233 
I.tasson studied psychic effect of illu- 
mination, 225, 740 

Matisse, E. G., has given classification 
of Psychology, 756, 768, 769, 771 
Mattioli, L., has studied psychic effects 
of hunger and cold,q759 
Maudsley cites idiot- boy who com- 
plained of the loudness of the n Don’s 
light, 57; ^las \ ritten on memory, 
305 ; is of the James Mill school on 
^ will, 675 

Maupertuis, blunders of, have been 
referred to by Mayer of Leipzig in 
the history of the theory of Least 
Action, 330 

Maury has studied memory, 305 ; 

has studied sleep and dreams, 618 
^axwell. Clerk, concluded that we 
could only speak of relativ^: motion, 
170 ; found correspondence between 
light and electricity, 171, 334 ; wire- 
less electricity remotely due to, 335; 
writings of, referred to for meaning 
of ” force,” 387 ; developed modern 
theory of heat, 395 ; was above all 
a philosopher, 430 

Flay, Phil, produced -strong effects 
with few strokes, 313 
Mayer,^ of Leipzig, has in an essay on 
Least Action pointed out the blun- 
ders of Maupertuis, and a lapse of 
Euler, 330 

Mayer, Max, has theory of hearing, 51 1 
Mayer, R., studied apparent sirs of 
moon at horizon, lays stress on per- 
spective, 223 

Mayer, R6bert, precursor of Helm- 
holti^ developed modern theory of 
heat, 395 

Medwin said Byron’s ‘^head was very 
small, 634 

Mjeinong, A., has studied ‘‘objects of 
a higher order,” 752, 777 
Meldola, R., “Herbert Spencer” 
lecture of ( 1910), referred to, 14 


Mendelejeff, scale of, indicating regular 
gradations of atomic weight, 386 ; 
suggested experiments of Ramsay, 
785 

Menrtz, P., has experime-*ted in regard 
to memory, 3*05 

Mercante, V., has studied ^ynaesthgsia, 
761 - ‘ 

INJercier, G., has written useful article, 
“ Blain and Mind ” {Lancet, 1909), ii 
Mere has studied the iejd-vu, 284 
Metchnikoffj theories of, unduly ex- 
tAfded to search for bacillus of 
old age,' 393 ; propounded'* tndbry 
of phagocytosis, 448, 458, 473* 
Meumanii, E., has studied internal 
sensatijns, 24, 72 ; has studied 

memory, 305 ; has studied time and 
sp? ;e, 317 

Meunicr, R., looks forward to a higher 
«ispiritual sphere of Psychology, 770 
Mc^ynert in his “ Psychiatric ’-i’ has 
brilliantly expounded the feeling of 
motor innervation, 

Michelson, P., studied sense of taste 
in the larynx, 67 

Mill, James, referred to in the lin^ of 
"English thinkers, x, 5, 748 ; in 

problem of will, analysis of, useful but 
incomplete, xiv, 580, 589, 683, 684, 
692 ; made definite advance in study 
of will, 8, II, 748; advised John 
Mill to quote Shakespeare for rhe- 
torical purposes, 505 ; Binet finds 
analysis of Reason of, too bare, 672 ; 
links Locke with Bain through John 
Mill, 739 •''referred to, 676, 677, 748 
Mill, J ohn Stuart, referred to in the lii^ 
of English thinkers, x, 5, 748 ; has 
well expressed difficulties of resting 
on Hume’s analysis, 8 ; reproaches 
Condillac for missing the spirit oP 
Locke, 10, 671 : sets up Mind against 
Hume, II ; saiu he was attracted to 
obscure corners left unexplored, 400, 
785 ; was not university product, 
436 ; was shocked at Comte’s pro- 
posals of intellectual tyrannyj 532 ; 
follows James Mill in Will, 580 ; 
links BOjin with Locke through James 
Mnl, 739 ; characterised, 748-749 ; 
references to, 41, 44, 748 
Milton, verse of, has peculiar quality 
of association, 29 ; uses expression 
of odours to reinforce description of 
music, 66 ; studies in recollection 
of pages of, 258-268 ; refers to f^ar 
of eclipses, 358 ; is one of Carn^ie’s 
twenty greatest men, 431 ; “ I^ra- 
dise Lost” of, often falls short of 
Nature, 512 ; “Paradise Lost” irTay 
.be read as the spiritual biography of, 
533 ; factors that produced “Sam- 
son Agonistes” of, 536 ;'^was gouty, 
027 ; quoted in regard to neuras- 
thenia, 709 ; speak^ of “ thoughts 
that wander through eternity,” 784 



INDEX OF NAMES 


Mingazzini, G., has studied aphasia 
658, 759 

Mirabeau has some likeness *to Gam- 
betta, 64^ • 

Mitchell, Weir, » has studied the ques- 
tion of the ^eeliifg oi motor inner- 
vation, 702^ 

Moebius revived interest iri^ special 
application of Gall’s methcAls, 636 « 
has written on the hopelessness or 
all Psychology, 770 
Moleschott’s cycle of life shows trans- 
^<^rmation^ of energy, 430 beliSvcs 
thouglft to be of materi^ll nature, 
619 • 

Moli^re, M. Jourdain of, referred to.x * 
was epilepUc, 83 ; has loarks of 
thinker, 641 ; comec^ of, 672 * 
Molini6, Dr. J» A., has publi^ied 
“ Analytique de I’esprit humain et 
de la vie,” 673 • ^ 

Molyn%jx, question of, to Locke, 55S3 
•Monakow, vonj^C.,has helped to destroy 
belief in Brocl^’s theory, 653, 658 
Monroe, A., nas studied taste dreams, 
607 

Montagu, Lady Mary Wortlcy, intro- 
duced to England mode of inocula^ 
tion observed in Constantinople, 446 
Mon^igne laughs at Scaliger, 431 ; 

suffered from gravel, 627 
Montesquieu was epileptic, 83 
Moore, K. C., has studied children, 567 
Moore, T,, poetry of, displays fancy, 
370 ; has some likeness to Byron and I 
Burns, 643 ^ 

Morgan, Lloyd, has studieri instinct, 
114, 509 

Morin, E., has studied odours, 67 
Morris, William, was gouty, 6 s 7 
Morselli, M., is monist, 86 ; is one of « 
•founders of ” l\siche,” 757 
Mossq, Angelo, has deycloped Experi- 
mental Psychology^ 225, 757 ; 

studied blood pressure in sleep, 607 • 
studied the sense of effort, 714 ; 
has particularly studied fatigue, 758 ; 
may l\e compared with Muensterberf?. 
758 

Motora, Japanese psychologist^ derives 
inspiration Arom Germany, 760 * 

Mott has contributed to the study of 
sense of effort, 714 

Moure, S>r. E. J., has written on voice 
production, 290 

Mourey, C. V., has thrown light on the 
question of imaginaries, 212 
Moutigr, Dr. Francois, has written 
“L’Aphasiede Broca,” controvert- 
ing Broca’s views, 653, 658 
Mozart was epileptic, 83 ; died of 
phthisis, 626 , 

Much, Dr. Hans, has found certain 
tubercle bacilli not acid-fast, 466 ; 
joins issud with Metchnikoff oh 
phagocy^Dsis, ^73 ; refers to Plato 
and Kant in ^ work on fmmvani^,^^ 
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Muller, A., studied organs of sight his- 
tologically, 69 ; studied apparent 
enlargement of moon at horizon. 
223 

*Mullef, F. C., thinks Weber’s law a case 
of larger neuro-physical or physio- 
logical law, 233 

Muller, G. E., •has studied odours 
{Eindringlichkeit), 67; proceeded 
“ from Helmholtz, 225 ; has written 
on • #Asycho^pl'i^sics, 233 ; has 
written on retcntivil^, 305 ; put 
forward theory of attention, 7^ ; 
is criticised By W. Heinrich, 753 
Muller, Johanr^s, physiological studies 
of, supplement, d Psychology, 10 ; 
prepared scientilic treatment of 
Psychology, 10, •1^25, 740 ; a pioneer 

• of Biological Psychology, 739, 740 
Mueiii^crberg has studied legerdemain, 

42 ; in problem of will, analysis of, 
useful but incomplete, xiv ; cites 

• Erb, though Erb’s case is capable* 
I of contrary interpretation, 664, 703 ; 

agrees with Bastian that so-called 
motor centres aresens^uy, 667 ; finds 
no sense of motor innervation, 676, 
696 ; system r^, may be described 
as P'ichte pin# physiology, 677, 

695 ;• analysis of will of, resembles 
! that of Janies Mill^ 67^ ; but hoMs 

to ” ethical^eedf)rn ” and concep- 
tion deriveti^rc >111 Schopenhauer of, 
uiiiv(,Tsal will, 677, 6 q6 ; is excellent 
on the conception of the unit, 67^, 

696 ; apparatus of physiology of, is 

illusory, 678-696 ; wrong use of 
argument of, that reflex never be- 
comes voluntary, 679-683, 696 ; 

cxplaijps will away, 680, 692 ; says, 
there Js*not any single will but in- 
numerable acts of will, 680, 696 ; 
this may be acceptable, 681 ; but* 
not as Miiens^erberg views it, 681, 
696 ; misapprehends Darwinism, 682, 
696 ; characteristic passage of, 
quoted, 682 ; only piroves that will 
is determined by conditions 684- 
685, 693 ; h(ilps us to undefttand* 
ditferentiations of impulse, 688 ; 
has proceeded from b^chnem and 
Weber, 739 ; has all'mities with 
Angelo Mosso, 758 ; is great figure 
in American psychology, 762 

Mumford was able to measure short 
duration of dream,, 615 
Munk, H., considered the idea as lodged 
a ganglion cell, 652 ; extended 
analysis of impresssions of*muscular 
movement, by affirming feelffig of 
innervation, 678 * 

Murdoch is one Carnegie’s twenty 
greatest men, 431 

Murray, E., has studied internal sen-* 
satiqns, 24 ; criticises the classi- 
fication of Beaunis, 72 ; has studied 
tickling, 762 
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Musset, Alfred de, was epileptic, 83 ; 
found inspiration during intoxica- 
tion, 614 

Myers, Dr., has studied instinct, 114, 

569 

o 

Napier is representative of Great 
Britain in mathematics, 760 
Napoleon was epileptic, 83 ; when 
young had facial resemblance with 
Fresnel and Keats, 239 ; (y^a^mplcs 
of mental oiicrations o^, 342 ; showed 
strong' will at Areola, weaker at 
Brumaire, 584 ; overwhelmed Ney’s 
mind on return from Elba, 599 ; 
exhortation of, at the Pyramids, 
600 ; vomited oh sudden violent 
emotion, 624 ; suj^ored from phthisis 
in first Italian cafnpaign, 027 , 

Napolepn III., referred to, 254 
Nayrac has published a work on atten- 
tion, 578, 673 

^echo the Pharaoh, circumnavigatiop 
of Africa organised by, 349 
Neilson is one of Carnegie’s twenty 
greatest men, 431 

Nelson, signal of, at Trafalgar, 600 
Nettleship, E., believes there is associ- 
ation of colour bUndness and undue 
abnormalities of hearing, 310^. 
Ncovton propounded corpuscular 
theory of xight, 63 ; supposed there 
was common centr in brain for 
corresponding points of retina, 78 ; 
was epileptic, 83 ; thoughts of, are 
less lofty in sense of flight than 
close to earth in solidity jf reason- 
ing, 86, 784 ; quarrel of followers 
of, with Leibnitzians turned on 
question of notation, 204 ; gave 
clear and correct exprpsaion to 
theory of gravitation, 167 ; laid 
foundations of modern treatment of 
mechanics, 190 ; enunciation of law 
of gravitation of, contained assump- 
tions, 333, 384 ; divined the law of 
gravitation, 382 ; basis of life-work 
of, was analysis of the principles of 
meoiianics, 391 ; sought to extend 
principles of attraction and repul- 
siop unduly in interpretations of 
phenomena, 392 ; guesses of, are 
profound, 399 ; said he made dis- 
coveries by “always intending his 
mind,” 402 ; called statues “ stone 
dolls,” 410, 640 ; became ab'^rmed 
at consequences of his researches, 
434 ; authority of, in mechanics is 
often ii 7 rongly invoked in ovher 
matters, 505 ; in day of, mathema- 
tics reached crowning glory, 531 ; 
solution of, though unsigned, was 
recognised by Bernoulli; “The 
lion from his claws,” 531 ; solved 
problems during sleep, 614 ; has 
marks of thinker, 641 ; type of, 
compared with Huyghens, 643 ; relied 


on his special studies too exclusively, 
676 ; is great representative of 
mathemat,ics, 760 ; results of, may 
create false impression of method, 
785 1 > 

Ney affords e^amj^le of authoritative 
association in' meeting with Napoleon, 
599 . ^ 

Nichols studied odours, 67 ; and 
/ tasote, 67 ; found men more sensi- 
tive to red, womeQ to blue, 94 
Nisbet shows deficiency of critical 
faculty. .in “ Insanity of Genius, ”.84 
Noble, has studied the langiih^e of 
children, 567 

Norbuc/, Lord, sardonic humour of, 
a 74 X 

Nucl, I. P., studied colour audition, 
57; ; has declared against feeling of 
motor innervation, 714 ; has again 
^ raised q uestion of the feeling of 
r»motor innervation, 756 

Oberstciner in 1872 put'-f jrward theory 
of auto-intoxication in sleep, 608 
O’Connell, Daniel, has some likeness to 
Daniel Webster, 643 
Oersted, importance of observations 
apparently remote of, ix ; certain 
discoveries of, did not depend on 
measurement, 749 

Oft'ner, Max, “Das Gedachtniss ” of, 
« referred to, 305 

Oltuszewski, W., has studied children, 

567 

Onuf, B., has considered dreams ac- 
cording to xiiodern interpretations, 
618 

d’Orbigny, M., received suggcstion*of 
volcanic action by observing house- 
wife spitting on hot iron, 396 
Ostwald, “ Klassiker der exakten Wij- 
senschaften ” of, referred to, 99, 305 ; 
“ (irosse Maimer” of, referred to, 
426 

Ottolenghi studied sense of smell in 
criminals, 67, also taste, 67, 759 

Paganini was epileptic, 83 
Painleve shows qualities of value in 
1 sychology in treatm/^nt of scienti- 
fic subjects, 753 

Palladio, type of, compared with 
Bentham, 643 

Paneth after experiments concludes 
that motor area is artificially stimu- 
lable, 670 3 

Pariani, C., is Italian psychologist 
noted for work on regencratfon of 
nerves, 759 

Parinaud found images of coniple- 
mentary colours not deviated by 
prism, 8r 

Parmenides propounded -vhe paradox 
.'Of motipn, 189 

Parmenion gave weal^ advi'^p to Alex- 
.^and»r ,^599 
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Pascal contributed nothing to tech' 
nical psychology, lo ; was epileptic, 
83 ; developed notions of Archi- 
medes and helped to.fotin #)eginning 
of the Ififinitesimal Calculus, 151 ; 
suffered from s^isc illusions, 315 ; 
letters ascribed to, ddbeived Chasles, 
35% ; min 4 of, was suffused with 
poetry, 409 ; solved the J problem 
of the cycloid while tortur^ hv 
neuralgia, 415, 523 ; contrastec^ 

with Rabelais, •to illustrate associa- 
.tion of temperament and* ideas, ^^2 8 
Jacques, considcre(J‘ sense of 
sme^ll the most delicate of au, 65 ; 
study of odours by, charming^chapter 
of science, 66, 755 • 

Pasteur, observations of, mTire pro- 
found than those oS old physicians, 
382, 393 ; rc^arches of, in ferfhcii- 
tation and germs oversl^adowed the 
orimnal work of Schwann, 385, 43^; 
poimed out that accidental sugges- 
tions arc useful to mind pre- 

pared, 39ig, 785 ; made great ad- « 
'■"ance in regard to inoculation, 447 ; 
displayed superior insight and 
suf)erior energy in problem of attenu- 
ating the virus, 456-458 ; wone 
of, compared with Darwin’s, 457 ; 
method of, was combined oi patience, 
care, searching, genius, 522 
Patini, E., is noted in Italy in Experi- 
mental Psychology and in psyebia- 
try, 758 , 

Patrizi, M. L., studied odours, 67 ; 
is noted Italian psjichcbogist, 758 ; 
has i#articularly studiedwaso-motor 
•mechanism and cerebral conditions 
in psychic states, 758 
Paulhan, IC, has written tfte history 
of a Souvenir, 255, 305 ; has writteif 
on continuance of waking and 
d*caming states, 6^^^^ ; has studied 
mental activity, 756 
Paulsen has studied odours, 66 
Pearce, the famous pugilist, was not 
a big man, 631 

Pearsan, Karl, discusses cause and 
effect well in “The Grammar of 
Science,” has distinguiKhed «him- 
self in the science of statistics, 191 
Peillaube, E., decides against feeling 
of motor innervation, 714 ; has 
again raised question of the feeling 
of motor innervation, 756 
P^nau* H., found bacteria more 
complex than supposed, 13 
P6r^2, Bernard, has done good work 
in the study of children, 567, 755 
Poricles had asymmetrical head, 637 
Perigal, Henry, devised ingenious 
proof of Pythagorean propositif)n, 

174 

Perrin stuped ions in regard^ to ^ell 
divisi(mf 492 * 

Peter the Great was epileptic,. 83 


Petrarch was epileptic, 83 
P^dtenkofer»studied general chemistry 
of sleep, 608 

Petzoldt, J., studied odours, 67 ; has 
affinities with Avenarius, 753 
Phidifes, fragments of, represent the 
highest art, 437 ; was not aj^re- 
ciated by Newton, 640 
Phryne does nof thrill the world with 
poignant works, 639 
Picard has greatly aided the develop- 
mefi%^ of. ig.atiemati^, 189 ; ex-' 
hibits fine acumen of Vsycbology in 
dealing with scientific subjects, 4153 
Piccinino is Italian psychologist who 
has studied #nania, 759 
Pick, Ed., has wwtten “Memory and 
its Doctors,” 

Pierce, Aj^thiir studied effect on 

• hearing of stimulation of taste, 67 ^ 
Piert>^ has written on the evobutioii of 
memory, 305 ; with Legendre pro- 
posed theory of auto-intoxication 
in sleep, 609 ; has with Vaschid^ 
written on “ La Psychologic du 
Revo,” 618 

Pikler, J., philosophy* of, has been 
expounded by Calderoni, 759 
’ Pillsbury, W. K., on tactile sensi- 
bility, 42, 62 ;*on legerdemain, 42 
Ifilzecfter has elaborated a theory of 
attention, 752 ; criticised by*W. 
Heinrich, 

Pitt was weal^ when ^oiing, 639 
Pi y Siinor has studied localisation, 761 
Pizzoli has studied science of pedagogy, 

757 * , ^ . 

Plateau tTbtaincd image of rising moon 
as if it were at zenith, but it still 
appeared enlarged, 224 
Plato Reconciled poetry and math<% 
maticsf 409 ; progress of civilisa- 
tion due to men of the type of, 438 ; 
quoted, 538 ; though scientific wa*s 
not of severe temperament, 539 ; 
referred to for inspiration in Much’s 
work on immunity, 778* 

Plotinus on Beauty referred to, 779 
Plucker, generalisations of, ^jjay be 
approached •through study of pritf^ 
ciplos of addition, 12 1 entered pro- 
foundly into assumptions intsimple 
operations of calculation, 135 ; co- 
ordinates of, simplify certain prob- 
lems in which Cartesian co-ordinates 
are unwieldy, 152 ; has greatly aided 
d^clopinent of Haathematics, 189 
Poe called life a dream within a dream, 

. . . 

Poilpot, panoramas of, gi\^ vWid im- 
pression, but memory of these is far 
less than of Realities, 617 
P^inc^e has greatly*aided the develop- 
iirt;nt of mathematics, 189 ; has 
discussed supposed immutability of 
laws, 372 ; writings of, referred to, 
for meaning of ‘‘ force,” 387 ; relates 
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curious incident in history of dis- 
covery, 401, 523 ; in his»“ Nouvelles 
M6thodes de la M^canique Celest^” 
uses all resources of higher mathe- 
matics, 414 ; example of fine esprit 
of, 745 ; exhibits psychologic rvalue c 
id scientific writings, 753 
Poirier, P., found in mucous membrane 
of the ileum nerve-cells similar to 
those of tactile corpuscles, 72 
Ponzo, M., studied taste experimen- 
tally, 67, 759 c < 

Porter, J. P.,^ has studiM the psycho- 
iogy of the English sparrow, 762 
Postle, famous pedcstnan, is not a 
big man, 631 y 

Poumies de la Sibputie wrote “Re- 
collections of a Parisian,” 254 
Prazmbwski studi^i^ psycho-physics 
before Fechner, 22^, 7%o ; used 

lumin')us point for transit (experi- 
ments, 233 

Preyer has studied children, 567 ; 
studied sleep, 608 

Priestley was not greatly versed in 
learning of chemistry, though he 
made wondgrful discoveries, 419 ; 
died of phthisis, 626 
Prochaska (1749 — 187,0) was pioneer of 
phrenology, 62 8 

Ptolemy, system of, found to( com- 
plicated by^ Copernicus, 382 
Purkinje produced visu'^l phenomena 
by various means, 8c 
Pyle, W. fl., has studied expectation, 
^62 

Pythagoras, philosophical system of, 
referred to in regard to mathe- 
matics, IQ ; solved 47th proposition 
of Euclid, 173 ; analysis of, has not 
been substantially improved p^n, 174 ; 
sacrificed a hecatomb of '^milk and 
honey in joy of his discovery, 174 ; 
proposition of, is here demonstrated 
by new analysis, ^179 ; thought 
planets moved in circles, 205 ; 
recondite speculations of, resulted 
in practical value, 407 ; studied 
harmony, 409 ; progress of civilisa- 
< tion'&ue to men of the type of, 438 ; 
linked to Fechner through Kepler, 
7394 referred to, i 

Quantz, J. O., found red objects 
appeared larger, 2^3 
Quatrefages said greatest macroce- 
phaly found in , lunatics, next grade 
in men of genius, 632 

Rabelais dJntributed with Pascal to 
illusflate association of ideas and 
temperament, ^28 
Rachel studied sleep, 008 , 

Ramon y Cajal studied organ of -sight ’ 
*,histologically, 69 ; studies in his- 
tology. of, bear upon problem of 
sleep, 608 ; great Spanish repre- 


sentative in physiological science 
761 * 

Ramsay, experiments of, sugsrestori 
by M^idelejeffs scale, 380, 785 
discoveries o*f, called ay;ention to 
Cavendish’s care in Analysis of air, 
400, 785 ; ir^pre^enta|ive of Great 
Britain in chemistry, 7^0 • • 

Rankin, 'Dr. Guthrie, case of aphasia 
. of,^ reihirred to, 659, 661; adopts 
BdUian’s suggestion of glosso-kin- 
a3sthetic centre, 65i 
Ranvier studied organs of taste histo- 
logically, 67, 69 e ’ 

Raoult developed modern tneory of 
hcat,^ 395 ’ 

Ri^^ori is Italian psychologist who has 
studied mania, 759 

Rathery and CRauffard, case of aphasia 
of, referred to, 653 " 

Rauh, F., has studied the sentiments, 

-756, 769, >73 

Rayleigh, Lord, found more mono- 
chromatic spaces in spectrum than 
Edridge-Green, 56 ; na§ written on 
perception of the direction of sound, 
51 1 ; has written on colour vision, 

Keid, reconciliation of common sense 
of, with idealism, xiii, 543 ; was 
great champion of common sense, 9, 
^ 543 

Reid, Captain Mayne, dreamt he was 
scalped when a boil appeared on his 
head, 609 

Renda, A., has studied memory, 759 
Reni, Guidq, example of submicro- 
cephaly, 631 

Renouvier took principle of relation 
as foundation and revised the cate- 
gories, .754 

dL^eszke, Jean de, has been considered 
the world’s greatest man, 431 • 

Retzius, G., studied organs of taste 
histologically^ 67, 69 
Ribert, E., is notable figure in psy- 
chology in France, 756 
Ribot gives figures for reaction- times, 
68; says of attention: “its con- 
stitutive elements are motor, 232 ; 
“Ees ]\,taladies de la Meraoire ” of, 
reierred to, 305 ; has‘ written the 
preface of Nayrac’s book on Atten- 
tion, 578 ; developed system of 
Experimental Psychology, / 39 ; is 
cited with approval by Binet in 
regard to will, 673 ; quoted in 
regard to “Attention,” 673, 704; 
in “La Volont6” has analysis of 
will which is not unacceptable, 675 ; 
disagrees with Maudsley and Le\yes, 
675 ; is not definite on will, 675, 
^695 ; has developed lines of Weber 
and Fechner, 739 ; I^^s studied 
development of Psychology in Ger- 
many, 7^3 ; has published an essay 
on the methods of Psycn61ogy, 753, 
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769 ; has added to our knowledge 
both of Experimental Psychology 
and Biological Psychology, 755 ; has 
written work on contempi)rarv Eng- 
lish Psychology, 76*4 
Richelieu wa9 epileptic, 83 • ^ 

Richet, Ch.j^has Studied internal sen- 
•sttions, ^52, 756; has studied ele- 
mentary memory, 30^ ; l^as studied 
756; looks forwaA? to higlier 
spiritual region of Psycholo^, 7^ 
Riernann developed Gauss’s study of 
axioms, ix ; entered profoundly into 
• assumptions in simple o^ratifliis of 
caTculation, 135; does mot* accept 
urPquestioningly that laws remain 
unchanged in infinitely fmali or 
infinitely great regions, 169 ; studies 
of, abstruse but productive, 189 ; 
studied questions of curvati«ie of 
space, 204; and of infinite extension 
of space, 204 ; whole system of, bas 
b€^ thrown in doubt, 330 ; kecilk'st 
insight oj, »esultcd in practical 
value, ; solved problems in4i 

theory ol numbers by the route of 
elliptic functions, 407 ; individuality 
114 work of, pointed out by Klein, 
331 ; died of phthisis, 626 • 

Rimmel, E., classified odours, 67 
Rinne put forward theory that analy- 
sis of simultaneous notes is function 
of brain, 311 

Rittmeyer, Karl, devised experimfjiits j 
in taste, 67 

Riva is Italian psychologist w'ho has 
particularly studied d<dusions, 759 
Rive, (^e la, E., has studiec^ime, space, 

• infinity, 756 

Roiscl lias studied time and space, 317 ; 

has studied substance, ysS 
Romanes studied the question 
reason in animals, 49 ; favours mon- 
i^n, 86 ; has studied children, 567 ; 
is of the school of l^ological l^sycho- 
logy, 739 

Rontgen, discovery of X rays of, 
was one of consequences of Hertz’s 
wor,k, 433 

Rood, Ogden, has produced a work 
on colour-blindness, 515 ^ 

Ross, Sir PPonald, says all epidemio- 
logy must be considered mathe- 
matically, 191 ; researches of, into 
malarial fever were difficult, 382 
Rossi, E., has studied aphasia, 658, 
^59 

RT)ug<5t de Lisle, origin of “Marseil- 
laise ” of, 536 

Rousseau suffered from gravel, 627 
Rputh said : “ Verify your references,’’ 
400 

Rumford promulgated modern thepry 
of heat^ 395 ; was not of severe ' 
temperament, 530 

Russell, H^n. Bertram, studies para- 
dox offTristr^m Shandy, 202 


8og 

Rutherford, E., advocates theory of 
hearing pf Rinne and Voltolini, 51 1 
Rutherford, Dr. W. T., has written on 
aphasia in children, 660 

» Sacks, Dr., studied colour audition, 57 
Sanctis, de, S., has written on •con- 
tinuance of waking and dreaming 
states, 614 ; •noted Italian psycho- 
logist, 757 ; has worked in science 
of pedagogy, 757 ; is one of founders 
ok^#‘ P^che,’; 757 has studied 
n^ethods, upliolds •introspection, 

Sandford, E.^.., has written on the^per- 
sonal equi^ion, 233 ; has written on 
Laura BricTgnvn, 310; has studied 
sense of elf orb 714 

Sardini comjios?^ in sleep a theory of 

• the llat!;colct, 614 

Sarlo, dc, Francesco, of •Florence, 
IkTs developed Experimental Psy- 
chology, 225 ; has system of classi- 

• fication of Psychology, 758, 76^; 
is author of a theory of “psychic 
causality,” 738 ; is of Wundt school, 
but with original \yews, 738 

Sarron, Prof., explained eftect of har- 
mony by jile^sure of rest from dis- 
tracting iiilhiutici's, 59 
Sauewvein, celebrated linguist, liad no 
great development in Broca’s %rca. 

935 ^ • 

Saundby, PW., delivered address cm 
I aphasia, 658 

vSaussure advanced sliding theory^ of 
glaciers, 396 

Sayers, fhe famous imgilist, was not a 
big man, 631 

Scaliger, lamous type of pedant, 431 
Schau^inn, discoveries of, greatly due 
to prc-^cT selection of stain, 406 
Schelhng, disciple (d Kant, 15 ; sup- 
posc's a certain .absolute to h(dd swefy 
over mind gnd the external world, 

16 ; cried out, “ All is electricity ! ” 

393 ; was contr.asted by Schopen- 
hauer with the Eleatics’ 744 ; had 
glamour rather than analysis 746 
Schill has •situdied internal^ scnsif» 
tions, 72 ; examined brain by suc- 
cessive sections, 621*; viuws of, 
with regard to motor localisation are 
similar to those of William James, 
h7o, ^ocj ; concluded that motor area 
was not artificially stimulable, 670 
Schiller was epilepj.ic, 83 ; studies of 
recollection of passages of, 276 
Schmidt, of Heidelberg, believed (1887) 
That soul resided in t^fli point of 
the calamus, 626 • • 

Scholtz, F., has i^tudied sleep and 
^emns, 618 • ^ 

Schi^penhauer derives from Kant, 15 ; 
theory of, expressed by the titk^ : 
“The World as Will and Repre- 
sentation,” i6; sought in vain for 
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explanation of effects of music, 59 ; 
theory of ‘ ‘ Will and Representar 
tion ” of, must go by the board, 106 ; 
did work during sleep, 614 ; had con- 
conception of sort of Universal Will, 
677, 747 ; influenced Muenster^erg, 
677 ; contrasted Fichte and Schel- 
ling with the Eleatics, 744 ; re- 
mained too narrowly idealist, 746 ; 
belongs less to science than to liter- 
ature, 747 ; influenced scf^ool of 
' thinkers, 75a; ^ ^ 

Schultze, F., "has studied the lan- 
guage of children, 567 .v, 

Schultze, M., studied organ of sight 
histologically, 69 

Schumann was example of sub-micro- 
cephaly, 631 f 

Schumann, G., has written 911 reten- 
tivity, 305 

Schwann,' trenchant analysis and bold 
generalisations of, ix ; experiments 
of, established the germ theory, 333, 
393» 45b; indications of, followed 
by Pasteur, 382, 432, 456 ; stroke 
of genius of, 485 

Schwartzkopff, -P., has studied time 
in dreams, 617 

Scott, Sir Walter, thought he saw 
Byron, 284, 313, 314 
Scripture, E. W., an eminent American 
psychologist has studied calculating 
prodigies, 1x9, 762 ; has written 
■> on Fechner’s law, 233 ; in claiming 
Experimental Psychology as a new 
Psychology goes too far, 768 
Seurs, C. H., has studied rhythm, 762 
Seitz, Joh., found nothing to distin- 
guish brains of Terra del Fuegans 
from those of Europeans, 634 
Oelmi worked at theory of p^puiaines, 
applied to sleep, 608 
Senet, R., of Buenos Aires, has written 
“Teoria de la Atencion,” 674 
Seppilli, G., is noted ItcUian psycholo- 
gist who has studied brain localisa- 
tion, 759 

Sergi, G., of Rome, gives figures for 
^ . reactnon- times that ^differ from 
Wundt’s, 68 ; has aeveloped Ex- 
perimental© Psychology, 225 ; has 
studied sleep from basis of evolu- 
tion, 608 ; is notable Italian psycho- 
logist, 757 ; has studied science of 
pedagogy, 757 ; ha:^ given anthropo- 
metrical direction to school of 
psychology in Rome, 757 * 

Servetus believed the soul resided ir 
aqueducti/^f Sylvius, 233, 625 ^ 

Setsch^ow says : “ No thought with- 
out expression,c’ 232 ; localises a 
centre of inhibition, ,675 
Seward, the famous sprinter, was of 
medium size, 631 

Shakespeare, studies in recollection of 
passages of, 255, 256, 268 ; had no 
interest in science, 410, 534 ; is 


\ 

one of Carnegie’s twenty greatest 
rnen, 431 ; quotations from, may 
give enhanced value to arguments, 
505 ; hcTs passages showing associ- 
ation of emotions anjJ iefeas, 526, 

^ 527 ; dramas of^ should reveal 

his personally, 533- 535 ; givps 
fairy tal^ in “Antony andGleopatOa, ’ ’ 
533 ; JP, what way Shakespeare 
'may, be studied by aid of principles 
of association, 541, 773 
Shaw, George Bernard, association of, 
witb Vir.gil, 276; “Candida” of, 
might ip,duce feminine rdm’re.is,to 
accept his socialism, 366 
Shelley, ^,studies of recollections of 
pi. ssages of, 272, 273 ; has written 
of dijet-vu, 284 ; use cf sense epi- 
thets by, 392 ; leference to his ‘ ‘ Sky- 
lai*K,” 431 ; mind of, shows effect of 
Christian uifluences, 528 ; dramas 
^^f, reflect his character, 534 ; had 
small head, 634 ; has some likeness 
to Keats, 643 ’ ’ 

Shenstonc, W. A., “The New Physics 
and Chemistry” of, referred to for 
definition of ions, 489 
S^jepard, J. F., studied change of 
heart rate in attention, 219, 704 
Shepherd, Dr^ W. T., has conducted 
experiments on monkeys, and has 
demonstrated colour sense in them, 
6^52 

Sheridan, “School for Scandal” of, 
reflects his character, 534 
Sherrington has studied internal sen- 
sations, 7-, 

Shrubb, champion long distance runner, 
is small man, 631 ** 

Siemens is one of Carnegie’s twenty 
greatest men, 431 

Sieyes, Abbe, showed stronger will than* 
Napoleon at affair of Brumaire, 584 
Sighele, S., is n^r^ted Italian psycholo- 
gist who takes large philosophic 
vi'^w, 759 

Siret, French long distance runner, is 
small man, 631 

Sirot asks if the soul exists, 626 
Skobeleff, brain of, weighed 1,457 
grammco, 634 ^ 

Small, Willard S., has studied the ' 
mental processes of the rat, 569, 762 
Smith, Adam, philosophy of, ^influ- 
enced students to imitate his^tricks 
of speech, 366; “Wealth of Na- 
tions” of, has determinate scoDe, 
381 

Smith, Sir Sidney, defence of St. Jean 
d’Arc of, referred to, 343 
Smith, Theodate L., has studied mus- 
cular memory and retentivity, 305 
Smith, W. G., has studied “ action,” 690 
Socrates, progress of civilisation due 
tp men of the type of, 43^ 

Sollier, Paul, “Le Probl&i?;p de la 
M6mqir^ ” of^ refenre'd to, 305, 756 
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Sophie Charlotte, wife of. Elector, dis- 
cussed infinitesimal calculus, 393 
Soukhanoff, S., has French^affinities, 
760 

South^ derived reputation from bulk 
of his writir^s, ^ 

B^^as written on relation 
of^talian xo European psychology, 

759 ^ fk 

Spencer, Baldwin, studying Hsftteri^ 
found pineal body to be residual 
structure of third eye, 502 
Spencer, Herbert, referred ^o in* the 
lilted f»En^ish thinkers, x, ^59 f prin- 
ciples of Hedonism of, should be 
sought at deeper level, xiv, 3^, 424 ; 
imported new views, 5 ; an*lysea to 
deeper base^han Baii^, 12 ; traced up 
development ideas from rudirv^ii- 
tary facts, 13 ; to understand work 
of, one must seek for ferminatin*; 
idea^the contrast of man an^ 
amo^a* 13;* Uii'inulated result in 
form of doCtfine of evolution, 13 ; 
doctrine of evolution of, is not law 
of Nature, but is a tentative mode 
of classification, 13, 14 ; pliysio- 

logftal psychology of, apt to beconn? 
a physiology and a psychology, 14 ; 
philosophy of, should be stripped of 
all that is not germane, 14 ; doc- 
trine of evolution of, then becomes 
luminous lamp, 15 ; has not sa^d 
last word, 15 ; believed that reason- 
ing in animals not dissimilar to that 
of human beings, 48 ; sought in vain 
for explanati(m of efrcets^of music, 
S9 ; says : “ Manifestly, associa- 

fjility and revivability go together,” 


87 ; has written on menu'sy, 305 ; 
has admirably dealt with secondary « 
fsrnotives, 319 ; not considered ” Great 
Man” in England, 336; gave more 
prci^ise expression ^to Darwin’s 
theories of evolution, 384 ; held Car- 
lyle’s intellect in no great esteem, 
391 ; subtlest analysis resulted iii 
practical value, 407 ; works such as 
those* of, should be examined till 
germinating principle is found, 40 '» 
^was an exan^:)le c^f a solitary xhinl^r, 
*422 ; would have been esteemed 
'lacking in force if he had added 
higheji art of expression to his 
gifts, 432 ; was not university pro- 
duct, 436 ; agreement with Syn- 
tl*tic. Philosophy should not imply | 
acceptance of all opinions of, 503, 
532 ; savours of Epicurus, 532 ; is 
incomplete on will, 589 ; no French 
figure is like, 671 ; Binet epitomises 
views of reason of, as “ classifica- 
tion of re^tions,” 673 ; authority 
of, deriv^ from the Synthetic 
Philosoph^^ aids his infe^^or essaf 
on style, lifS ; ^ principal exponent 
of Psychology based* on Jbi»lo^^ 


II — 28 


^738, 748^ school of, includes all 
irom Johannes Muller to Ferrier, 
Wei^mann, Darwin, Romanes ; the 
followers of Button to Perrier and 
Hsichet-Souplet ; Bain ; stuc^nts 
of children, of animals ; psy^iia- 
trists and neurologists generally, 
7381 739, 748* unduly disparaged 
Kant, 745 ; has still left much to 
be done, 764 ; references to, 17, 41, 
5^0^^947^748 • . ^ 

Spinoza, passion of life ^f, v^s meta- 
physical speculation, 422 ; was con- 
trasted by Schopenhauer with Fichte 
and Schelling^, 744 

Spitta, H., found j,wo minutes enough 
for long dream^fii5 
Spiirzheim fixes a prominence and 

• labels if tiflfe, though time apper-' 
/taii^ to all sensations, 627 » 

Starling, ” Elements of Human Phy- 
siology” of, cited, 509, 515 
Sicinhcil studied psychic effect oP 
illumination, 225 

Stephens, G. Arbour, considers that 
sound influences visiojj:, 511 
Stephenson, G., is one of Carnegie’s 

* twenty greatest men, 431 

Stern, W., has jj^iblished studies of 
Helefl Keller, 309 ; has with Cl^ra 
Stern studied chilcircn, ^367 
Sternberg, M., ^sought to isolate motor 
innervation,’ >1, 702 • work of, is 
especially of interest in that field, 
714 • 

Sterne died of phthisis, 626 ^ 

Stevenson* K. L., ‘‘Jekyll and Hyde ” 
dream of, referred to, 615 ; died of 
])hthisis, 627 

Stewart^ Dugald, diffused taste for< 
Psychol<fgy by popular style, 9 
Stewart, J. M-, ” Critical Exposition of 
Bergson’s Philosophy” (1911) cited, 
contains inc^iinprehensible argu- 
ments, 714 

Stieda, L., researches of, upset many 
current notions with regard to size, 
of brains, 635 ; laughs at LomJjroso, 

637 • 

Stieltjes, Hermite’s cory3sp on deuce 
with, quoted, 780 ; is congfatu- 
latcd by Hcrmite on studying arith- 
metic like a naturalist, 782 
Storring, G., di^usses “activity- 
feeling” — spiritual self as in part 
indo^^endent of material world, 41 ; 
has studied children, 567 
SP>ut has studied instinct, 114, 569 ; 
is Earned by Camtecor as*Tepresen- 
tative of cont/;m]^orary English 
psychology, 764 

Strack, Hermann, has. written on the 
^ question of blood in religion, and 
superstitions, 626 « 

Strafford associated with Milton's 
description of statesman, 263 ; is 
chauracterised by “ Thorough,” 534 
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Stroobant found image moon at 
51 metres appeared large as moV>n 
itself, 224 ^ 

Sturgis, F. R., has studied Various 
physiological influences on pr*ychic^ 
conditions, 762 

Sully, James, has studied dream fancy, 
618 ; finds feelings of motor inner- 
vation, 714 ; is named by Cantecor 
as representative of contemporary / 
English psychology, ^ 7^4 . 

Swift, I?ean,owas epileptic, 83 ; threw 
^ridicule on the absent-mindedness 
of scientists, 613 ; spbke impatiently 
of logic, 726 ^ 

Sylvester called determinants, “ al- 
gebra upon algebra,” 189 ; cul- 
tivated the MugJfj, 409 ; said that 
ultimately all bran';>lics'' of math/t- 
matkics melted together like colours 
of a dying dolphin, 780 ^ 

Symington is one of Carnegie’s twenty 
greatest men, 431 

Taglioni, the dancer, was not 
woman, 63, j 

Taine has studied memory, 305 ; hafs 
no solution for problem of reason, 
672 

Tait, article of, referred to for«nieaning 
’of ” forc^,'’ 38^7 

Tait, A. E., has studied aphasia in 
children, 5O7, 660 ^ 

Takakusu, J., derives inspiration from 
- Germany, 760 

iTakasu, K., derives inspiration from 
Germany, 760 

Talleyrand affirmed that Napoleon was 
epileptici, 83 

Talmey, 13 . S., has studied wjman, 762 
Tainburini, A., is pioneer of Experi- ^ 
mental Psychology in Italy, 758 
Tannery, Paul, has studied memory in 
dreams, 285 , 

Tanzi, E., studied taste histologically, 

67 ; is noted Italian psychologist, 
758 ; has experimented in studies 
of^rain, 758 

Taylor, Dr. Ck H., found lack of ani- 
mation in the colour-blind, 310 
Ter^an, Lewis M., has studied pre- 
cocity, 762 

Tesla found his mind worked best in 
Western American solitudes, 626 
Thales, progress of civilisation due to 
men of the type of, 438 
Thompson, Prof. Sylvanus, discusses 
relation of sound and colours, 55 • 
ThomsoTi, Sir J. Jf, showed high- scien- 
tific imaginatioi^, 394 ; thinks some 
mathematicians have bent towards 
formulae, others" towards graphic 
forms, 416 

Tissie, Ph., has written *‘Les Reves,” 
609- 

Tissot was example of sub-micro- 
cephaly, 631 


Titchener, .E. B., discusses “The 

Tridimensional Theory of Feeling,” 
35 ; studied tactile sensibility, 62 ; 
has studied internal sensations, 72 ; 
•has written on afX<yitivlfe naeraory, 
305 ; experijnented on dreams, 607 ; 
has sought to gauge* tendencies of 
Psychplogy' in German^, Franc#, *and 
Americe, 750 ; is eminent American 
^ psychologist, 762 ; has studied beats, 
762 

Tokarsky,. B., of ^Russian origin, is 
Germanic in method, 760 
Tolstrn t'ook “plain honest fmen*” as 
arbiter in art, 543 ; believ(?d life 
hadr same relation to underlying 
Vealitv as dreams to ordinary exist- 
ence, 61 1 ; did work during sleep, 

Tonnini has put forth a classification 
of delusions, 759 

/^,^oppel studied the effect of, amyl- 
nitrite on the wiy. , 6-70 m ^ 

Toulouse, Dr., has gi^3ii fine examples" 
of systematic trcatmei^t of problems 
of Psychology, 756 
Tracy, F., has studied children, 567 
vTreitel, T., has studied aphasia in 
children, 567, 660 

Trendelenburg, F. A., discusses remote 
origins of Psychology, 2 ; believes 
Aristotle was guided by study of 
' grammatical forms, 736 ; has 
founded a system on the adoption 
of motion as a first principle, 751 
Triplett has studied legerdemain, 42 ; 
has studieG the educability of the 
perch, *"*569 ’ 

Trousseau studied aphasia, 658 
Trusclu^l, L., studied the “so-called 
sixth sense of the blind,” 73, 569 
Tschermak, E. v., has studied colo^ir- 
blindness, 310, 513 

Tuke, Hack, 'dlustrations of the influ- 
ence of the mind upon the body, 625 
Tiircnne was weakly when young, 639 
Turgenieff, brain of, weighed 2,012 
grammes, 634 

Turner, discourse on Art of, was 
incomprehensible, 577 
T^^ndali wrote brillian*^ly on scientific 
imagination, 394 ; followed Hefln- 
holtz in his theory of the functions 
of the organ of Corti, 507. 

Ueberweg, F., cited, ‘ ‘ History of Philo- 
sophy,” 2, 736 o 

Ulrich on tactile sensibility, 42, 62 
Ulrici, Hermann, founds a sy^em on 
discrimination, 751 

« 

^ Varoli in 1575 declared the cerebrum 
to be the organ of mind, 233 
Vaschide, N., has diseased “ localisa- 
tion ”, in memory, 2^ ; has written 
the psychology of hand, 287 ; 

hss writ^«ai, . with Pieron, “ La 
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Psychologic du R^ve,” 6i8 ; has’ 
given classification of * Psychology, 
756, 768, 769, 771 

Velden, F. van dcr? studied the 
“ siii^h ^ns(^"’ 73 
Vernet, Horace, re53rencc to, 254 
Veronese, F., lias studiefd sleep, 759 
Verwirn, MaA, “ Die Zelje al^ physio- 
logischc Grundlage des ^iiedacht- 
niss ” of, referred to, 305 ‘ • V 

Vierordt studied tactile sensibility, 62 ^ 
Vignoli, G., Italiaif psychologist whose 
province is comi:)arativc psj^chol^gy, 
k 759 ^ • t • # 

Villa, Q., is one of founders of ‘ ‘ Psiche,” 
757 ; has written on conten^i^orary 
Psychology, 759 ^ • 

Vincent, exporimcnts of, in voltaic 
vertigo, supports theftry that semi- 
circular canals Concerned in balance 
and orientation, 70 * 

Virchow seceded from monism, 86 • 

Virgil, ^tii^Jies ia^rccollection of pas- 
* sages of, 2761 

Voit studiedi general chemistry of 
sleep, 608 

Volkmann studied tactile sensibility, 
62 ; called Fechner’s law a paradox,# 
231 

Volta had skull showing marks of 
lower type, 637 

Voltaire, “ Candide ” of, is witty com- 
ment on inconsistencies of current 
ethical systems, 10 ; did work during 
sleep, 614 ; suffered from gravel, 

627 

Voltolini put forward %th#>ry that 
analysis of simultaneous iR)tes was 
fihiction of brain, 51 1 
Vulpian studied aphasia, 658 ^ 

Wagner (“Das Hirngewicht,” 1877) 
published interesting libt of wxights 
of biains, 634 # 

Wagner, “ Valkyrie” of, suggests wav- 
ing of a texture of harmony, 61 ; did 
work during sleep, 614 
Wagner, W., studied question of reason 
in anir/ials, 49 ; studied spiders parti- 
cularly, 569 

Waller has wi^ttcn interestir^ly <fn 
fhc sense of enort and on functional 
■€ttributes of the cortex, 714 
Ward, J^mes, discusses Feclmer’s law 
in Mind {1876), 231 ; is named 

by Cantecor as representative of 
coi'^ernporary Psychology in Eng- 
land, 764 

Ward, J^m, was a lion in the ring, a child 
outside, 583 

Warn«r, Fr., has studied children, 567 
Wartmann studied colour audition, 57 
Washburn, Mary Floy, has studied the* 
animal min®, 569 

Watson, Prof^ destroyed five senses# 
of rat wh igy af terwar ds fouftd food, 
73 


Watt had expert knowledge of mech- 
anical co^itrivances, 413 ; showed 
‘ principle which allowed of multitudes 
of adaptations, 429 ; problem of, 
429*; is one of Carnegie’s twenty 

• greatest men, 431 
Watteau died of phthisis, 626 
Weber, JC, “ T.^stsiim und Gemein- 

gefiihl ” of, reinforced desire for 
scientilic treatment, x, 62 ; laid foun- 
datioi^ of new study, 15 ; broken 
awa>*frf)r® #ld^raditi(Jns, 17 ; Ex- 
perimental Psychology^ d^velojtfd 
from indications of, 17; on tactile 
s<'nsibility, 42, 62, 669 ; Weber 

studied odoifrs, 66 ; cited in refer- 
ence to theory unit, 98, 99, roi, 
102, 103, 105 fllystituted researches 
^ which Fec4iiM»* extended, 215; 
AV<'ber’s law, 215, 225 ; ga^c im- 
*pnls# to work of t)thers, 233, 775 ; 
declared in favour of the feeling of 
motor innervation, '664- 665, 670, 699,4 
; concluded for existence of sen- 

• ^sory nerves in muscles, 668 ; could 
^ ^quicken, or slow, the action of his 

% heart, 679 ; was pionf'<M* of school 
^ of Experimental Psychology, 739, 
750 4 

Webstei^ Daniel, has some likeness to 
O’Connell, 643 ^ 

Weill, studios of, in* vol*:^ic vertigo 
support t!i<‘#r^ that% semicircular 
canals concerned in balance and 
orientation, 70 

Weissinann is of the scliool of Bio^ 
logical P#ycIiology, 739 
Wellington had “adenoid face,” 639 
Wells, i.)r. J. 11 ., f(nind that in children 
anti-bacterial defence does not , 
dcpi‘nd%).T^ opsonins, 474 
Wendt, W. W., finds that amongst, 
normals the lowest brain- weight is 
in day iabour<‘rs, 64 
Wernicke pnblibfted in 1874 classi- 
fication of aphasia, indicating five 
types, 658 ; believed in the exist- 
ence of a higher centre for words, 

659 • 

Westphal, K., indicated the part played 
by articular nerves in impressions of 
movement, 702 * 

Whistler, Clarence, the famous WTestlcr, 
was not very big man of his class, 631 
White, “ the GateslTcad clipper,” was 
small man, 631 

Whitman, Walt, studies of recollec- 
i^^on of passages of, 271-272 ; brain 
i)f, weighed 1,282 grammes, *^34 
Willis believed the j)ul resided i» the 
corpns callosum, ^25« 

Wilson, Ch, “ Religio Chemici” of, is 
^.fasCii^alping, 394 * 

Wc^f has studied memory for sounds, 

305 

Wollenbcrg edited Hitzig’s work, 

“ Der Schwindel,” 70 



8i4 index of names 


Woodworth, R. S., has, written on 
“The Rapidity of Dreams,” 617; 
and racial differences in mental 
traits, 762 ^ 

Wordsworth said odour of riolets,, 
^ave glimpse of heaven, 65 ; seems ’ 
to use word “imagination” for what 
others call fancy, 570 
Wright, Sir Almroth, has written a 
substantial work on microscopy, 
406 ; consideration of opsonCf, method 
of, 448-4^6; things' change of 
fSerum produces change in bacilli, 
448-449 ; devised sy^em of tests for 
determining this, 440-450 ; invented 
the term “opsonins, 450 ; supplied 
Koch’s missing j^tep in estimating 
doses, 450-451 ;t«*opsonic index of 
defined, 451, 466'p!?lttdiyd effects of 
varyrlng injections, 452 
Wulf found in epileptics weight of 
cerebellum relatively less, 637 
Wundt, physiological psychology ,of, 
apt to become a physiology ^^d a 
psychology, 14 ; has occupied 
self with research of Experiment^i^ 
Psychology’ 17, 739 ; speaks ,bf 
Gefiihlston as characteristic joi s^.- 
sation, other characteristics being 
quality and intensity, ^5, 54 ; 

•"refuses to class clearness and dura- 
tion witn quality and intensity as 
attributes "of sens uion, 53 ; gives 
figures for reaction-times, 68 ; has 
studied internal sensations, 72 ; 
seceded from monism, 86 ; has 
written on memory, 305 ; has 
studied children, 567 ; found hallu- 
cinations of smell and taste rare 
in dreams, 607 ; studied “ Reiz- 
hdhe” (excitation-he^ghh), 662 ; 
questions as to sensory nerves in 
muscles, but agrees with Weber in 
regard to feeling of motor innerva- 
tion, 668, 699, 701 ; is cited by 
Binet for his “ law of fusion,” 673 ; 


r / 

studied sense of effort, 714 ; devel- 
oped Experimental Psychology, 739 ; 
is criycised by W. Heinrich, 753; 
may claim de Sarlo as of his school, 
-758 ; has a classifVcatit)n Psy- 
chology, 7^ ^ 

Wurtz in 1894 expoufided chemistry 
of sleftp, ^08 ^ * 

€> t, 

'^ Yoif’ag, Thomas, gives 18,000 vibra- 
tions per second as limit for hearing, 
55 ; revived wai'e-theory of light, 
'6-3 ; could not have divined . by 
“ common sense ” the^iaw*otf inter- , 
ference, 167 ; name associat/^d with 
that'of Fresnel, 238 ; sought exten- 
^sive / applications of principles of 
undulations, 392 ; pioposed certain 
^canons of estimating qualities of 
painters, 392 ; was clouded by 
Brougham, 432, 632 ; put forward 
• a theory of vision, 512 ; thfi^ory of, 
disputed by ^.Kvring, ^ 5X3-515 i 
relied on special s^efidies too exclu- 
sively, 676 ^ 

Yule, G. U., criticises acutely the 
“Mccanique sociale” of Prof. Haret, 

^ 191 

Zalla, M., is noted Italian psychologist 
who has studied hibernating animals, 
759 

Zeno the Eleatic studied the paradox 
of motion, 198 

Ziehen, Th., speaks of faculties of 
isolation, complexion, generalisa- 
tion, believes that there are 

psychfe factors having no physical 
correlative, 752 ; is crilicisea by 
W. Heinrich, 753 ; has a classifica- 
tion of Psychology, 769 
Zola considered a “Great Man in 
France, 355 

Zuckcrhandl'^^E., studied odouis, 67 
Zwaardemaker, H., invented olfacto- 
meter, 66 


Printed by Haxcllt Watson & Viney, Id., Londatx^ and 'Ayles^f^, 



SOME BOOKS* PUBLISHED BY 

.SJEPflEI^ SWIFT CO., LIMITED 


. PELLES LETTERS 

EPISODES OF By WJ^lliam Beckford. Translated 

by^ir Frank T. Marzials, with Am Int» 4 uction by*Lewis MclviTR. 
Medium 8vo^jploth^» a is. net. The<^e Episodes of Ea^ern Talcs, 
related in thetHaJls of Eblis, were discovered recently by Mr. f ewis 
Melville in the archives of Hamilton Palace. They were conceived 
by Beckford as^three episodes complete wiyiin themselves, which 
he proposed interpolate, in ttie mamer of the “ Arabian 
*Nights,’i into his famous Oriental stoj^of “ Vathek " The 
ofiginal in French ^ givel^fter the English translation, and i\% 
reader will (ind this voluni#cxti»mely interesting both 3 s treasure 
trove and literature. 

AND BALLADH^OF GUIDO CAVALCANTI. 

Translated by Ezra Pouirmi^Crovvn Svo, cloth. 3s. 6d.*nct. We 
have had many translatrfils of the Divina Coinmedia, a few of the 
Vita Nuova. Rosetti l^s translated a miscellany of ‘‘Early 
Italian Poets,” but iit t^se ^Sonnets and Ballades” of Guido 
Cavalcanti we have a new thtng, the eitlcavour to present a 
13th century Tuscan poet, othef than Dante, as an individual. 
More than one Italian critic of authority coi'^^idered Caval- 
canti second to Dant^ alone in tlieir lite^ture. ;^^a^le places him 
first among his forerunners. 

LEAVES OF PROSE, interleaved with verse. By Annie Mathe^on, 
with wh^'h ^re included two jiapers by May Sinclair. Crown ^o. 
5s. net. 'rh« volume is composed of a selection of those short 
studies for which Miss Malhes<m is so justly famous. Literature, 
Sociology, Ar^ Nature, all receive her attention in turn, and^^m 
each she stamps the i^npression •o^ her own personality, due 
prose is soft and rhythmic, infused with the atmosphere of Bie 
country-side, wdiile the lyrics scattered throughout the volume 
reflect a^temperament tliat has remaineckcquable under the most 
severe trials. No book more aptly expresses the si^irit of Chris- 
tianity and goodfellowship as understood in England. 

OFF BEATEN TRACKS IN BRITTANY. By Emil^Davies. 

Crown Svo, cloth. 7s. 6d. net. In this book the author, who hSfe 
already won f(ir hiijpself a position in a surprisingljj large variety* 
of fields, goes off the beaten track in more than one direction. It 
is a book of travel, philosophy and humour, describing the adven- 
tures, impressions and reflections of two “ advanced ” individuals 
who chose their route across Brittany by Ailing a straight line 
across the map from Brest to#St. Malo— and^ then went another 
way I 

IMAGINARY SPEECHES^ AJSfD OTHER PARODIES IN 
PROSE AND VERSE. By Jack CollI^gs Squire.# Crown. 
Svo, cloth. 3s. 6d. net. Thi^ is probatny 4 he most compre- 
hensive volume of Parodies ever issued. •Th^ author is as much 
at his ease in hitting off Mr. Bums or Mr. Balfour, as 
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he is in imitating the methods and effects of the'new Cehic or 

Imperialist poets^, whilst he is as happy in kis series illustrating 
“ The Sort of Prose Articles that m^ern PrC>#3-writers write ” as 

^ he is in his model newspaper with ilpvarftus amusing features. 

8HADO;(VS ;OUT* Cfti^'TrfE CROWD. By- Richard^ Curle. 
c*Crown 8vo, cloth, ^s. This book consists oF twelve stories of a 
curious and psychological kind. Some deal wfth the West Indian' 
and South AmerUan tropics, some withe, London, some with 
Scotland, and ene with South Africa. author’s sense of 

atmosphere is ^pressive, and there is about all his storioc the 
fatalistic spirif^^^^rsPne «Russians.«i The^bave been writ tep over ci 
period of several years, and sho^ signs of a close study of method 
and a deep insight into certain descripVons of fe^fered imagination. 
All are the work of a writer of powerf and of an artist of,, a rare 
and rather un-English type. ^ j^ 

LONDON WINDOWS, By Talbot. Crown 8vo, cfoth, 

2S. 6d. net* In this little volun^ Miss Talbot, who is a well- 
known afid gifted singer in the yfiin^er choir of England’s poets, 
pictures Londontm many i]^^dsi^^She has won themes from the 
city’s life withoTit that capitulation to the mejely actual which is 
#the pitfall of so many artists Lonc^n is seen grieving, sordid, 
grey, as^well as magical and alluring. All who love the London 

, of to-day must parrforce respoivd to tht: appeal which lies in these 
moving and poignant verses. 

S^HEMIA IN LONDON. By Arthur Ransome. Fcap. 8vo, 
cloth. Illustrated. 2s.oet. 

SOME ASPECTS OF THACKERAY, By Lewis Melville. 
Demy 8vo. i2s. 6d. net. As a literary study the book incites 
iifcterest, and comman^ fatten tion ^as a fufther revelation of a 
brilliant and many-sided literary genius. There are admirably 
written chapters on Thackeray as a l^eader and Critic,” 
“Thackeray as ay Artist,” “Thackeray’s Country,'^ “Thackeray’s 
Ballads,” “Thackeray and his Illustrators,” “Prototypes of 
Thackeray’s Characters,” etc. The volume is fully illustrated. 

ENGLISH LITERATURE. 1880-1905. Pater- Wilde and after. 
Bf J. M. Kennedy. Demy 8vo, cloth. 7s. 6d. net. Mr. J. M. ’ 
Kennedy has written the first history of^the c^ynamic movement in 
English literature between 1880 and 1905. The work begins* with 
a sketch of romanticism and classicism, and continues with 
chapters on Walter Pater .a^jdPscar Wilde, who, in their different^ 
ways, exercised^so great an influence on various poets and essayists * 
of the time, all of whom arc; dealt with. 

ONLY A DOG*S LIFE, By I^aron von Taube. Crown 8vo, 
cl0th.f1, 5s, net. This fascin^ing work was originally published 
in# German, andf is now issued in the author’s own English rendering. 
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has beA most favourably received in Cierinany. A Siberian 
Mound, whose site a wolf, teds his own stoFy. dhe book, in 
fact, is a very grrevcr sayre on human natme, a satire which gains 
much charm and ptquaiicy Kl^m its coniing from the mouth of a 
masterful self-respecting hound. ^ 

SOME OLD ENGLUSH .WORTHIES. Thomas of heading,. 

Geotge a Greeft> Rogeii Ihicon, Friar Kifth. Edited with notes 
and introduction by Dorothy Senior,^ Medium 8vo, cloth, 
los. 6d. net. 2 * 

BY DIVERS PATHS.' By Ei.eanor Tyrre?,!,, Matiieson, 

Maude P. KTng, May ^^^clair. Pn)fe?sot II. }1 i:rford, 
Pr.*GREViLLE Macdonald, and C/ C. Cotierill. Newtlulition. 
Crow'n 8vo, c^oth, gilt. 3s, 6d. net. A volume of natural studies 
and descriptive and meditc-itive essays interspersed with verse. 

IN D^I^^^SMCE OF AMERICA. B- ^ro.m von Taoub. Crown 
^vo, cloth. 5s. net. TVs ve^y remarkable book gIVes the 
American point of view in rep^v to (rilicisms of Sam" 

frequently made by representatiiVs of “John Hull." 1 he author, 

^ a Russo-German, wlio has siient nrfisiy^^ficlive yeilis in the United 
States, draws up about tliirty “ pgpular imfu tments against tlie 
citizens of Uncle San:|^renlni," and (IIm usscs them lengthiin a 
very original and disj^sioiiate way, exhibiting a large amount of 
German critical acumeti togetlver with ini:^'h Ai^^^dcan siirewdness. 
Both “Uncle Sam" and “John Hull" will find in the book general 
appreciations of their several characteristics and not a few 
valuable «^igg^stions. » 

A NIGHT IN 'f HE LUXEMBOURG. (Une Nuit au Luxem- 
bourg). By Remy de Gourmont, Crown 8vo, cloth. 5s. net. 
With preface aftd appendix by A^hur Ransomc. M. Remy 
Gourmont is, perhaps, th^greatest of contemporary French writers. 
His books are translated into all languages but ours. “ Une Kuit 
au Luxembourjl^” is the first of his works to appear in Knglish, 
and will be followed by others. It will cei^ainly arouse consider- 
able discussion. It moves the reader with something more tlian 
a purely aesthetic emotion. 
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LADY ERMYNTRUDE AND THE PLUMBER. By Perci 

Fendall. This is a tale; fantastical and satirical, of thf^ye^ar 1920, 
its quaint humours arising out of the fact that a Radical-Socialist 
Government has f)assed an Act of rarl^ament requii kigicver/man 
and w'oman to earn a living and to live^on their cai^in^s.^ There 
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are many admirable strokes of wit dispersed thro'^ghout, not the 
least of these being the schedule of cl^^rges which tiie k^ng is* 
permitted to make, for he also, und^r the W^k Act, is compelled 
to earn a living. ^ 

AN EyCELLENif ‘fwiSTERY. By Cq.untess Pussei.l. The 
scene opens in Ireland with a fascfr^ting child, Will -o'- the- Wisp, 
and a doting father. A poor inotl>er and^'a selfish elder sister 
drive her to a m^^-riage which has no sound foundation. The 
husband turns out eccentric, unsympahhetic, and even cowardly. 
Will-o’-tlic- vVi^n has to face at a tend^ age and with no experi- 
ence the 'inLCiirserious and difficult problems of sex, molherlujod 
and marriage. Then witlnthe heip of friends, her own g^^od sense 
and determination, and tht. sensible divorce law of Sctitland, she 
escapes her troubles. This for|ns tht? conclusion of an artless but 
thrilling narrative, aci 

'SBAND AND LOVERAt By V '’alter Riddell. In this oook 
is given a discerning stud^of a temperament. The author has 
taken an average artistichman and laid bare his feelings and 
impulses, his desires ra.l^T^inermost thoughts under the supreme 
influence of sex. Frankness is the key-note of the work ; its truth 
will be recognised by every one faces the facts of his own 

nature and neither blushes nor apologises for them. 

THE CONSiblNE LUCK. I^y H. A. Hinkson. The Considine 
Luck is primarily a story of the Union of Hearts, an English girl’s 
love affair with an Irishman, and the conflict character between 
the self-made man who is the charming heroine's father and the 
Irish environment in which he finds himself. The writer can 
rollick with the best, and the Considine Luck is not without its 
rollicking element. ^^uUit is in the main h delicate and serious 
love story, with its setting in the green Irish country, among the 
poetical, unpractical people among whom Mr. Hinkson is so 
thoroughly at home. 

A SUPER-MAN IN BEING. By Litchfield Woods. Both in 
its subject matter and craftsmanship this is an arresting piece of 
’v^ork. It is not, in the usual sense, a story of love and marriage. 
Rather,^ it is the '.biographical presentment of Professor Snaggs; 
who has lost is eyesight, but who is^ yet known to the outside 
world as a distinguished historian. The revelation bf the 
Professor’s home life is accomplished with a literary skill of tk^ 
highest j^kind, sho^f^^h^^Lim to be a combination of super-man and 
super-devil, not so much in the domain of action as in the domairf 
of in<tellect. An extraordipary situation occurs — a problem in 
psychology intensely interesting to' the reader, not so much on its 
‘'emotioi^l as on its intellectual side, and is solved by this super- 
man in the domain of intellect. 
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